lnstallatioggemel(Maintenarice Issue 
In-budkeimgwR F eve rage... 

Réemotescontrol adapt 

( -hoosing bypass ¢a 

Reflected power nile 


Customer service fit ba 


AN INTERTEC PUBLICATION 


Announcing Midlan d’ S 
new 800MHz mobiles. Much more 
than simply LTR-compatible! 


Now you can get Midland LMR quality and value 
in an LTR-compatible radio. These Midland trunked/ 
conventional mobiles enable users to take full 
advantage of the operational features and flexibility 
inherent in the LTR trunked system protocol. 


= Programmable for up to 10 systems. Each system 
programmable for upto 10 LTR-trunked groups or 10 


‘conventional 800: MHz channels. 


© User-friendly controls. Big, bright 2-digit LED 


display for System/Group, plus TX/CALL, SCAN and 
"AUX lights (CALL light can also indicate Priority calls). 
‘Controls melude two auxiliary functions for horn alert, 


Scan delete/restore, and/or talk-around. Trunked 


‘Supervisory tones include Volume Set and Clear-to- 
“alk beep: Microphone hang-up control of scan and 
. \conventional channel monitoring is optional. 


k-Around tor trunked/conventional systems 


pl igrammuable | by #roup/channel, or switch enabled. 


<i "Tx Timeout Timing for trunked and conventional 
‘operation, programmable 0.5-10 minutes. 


riority Calling. Trunked mode programmable for 
Priority WD's plus group ID’s. Priority ID's won't 


. epee iieronnent Calls in progress. 


= System/Group scan versatility: 

O Programmable for three different types of trunked 
and conventional system scan. 

O Programmable to let user delete and restore 
trunked systems/groups and conventional 
systems/channels. 

O Trunked and conventional scan modes program- 
mable for “floating” revert (last system/group 
received), or for “fixed” revert. 

O Programmable conventional mode priority channel 
scanning (separate from fixed/floating revert). 

® Programmable “transpond” automatically 
acknowledges in-range trunked mobiles to caller. 

® Optional DTMF microphone provides trunked/ 
conventional telephone interconnect capability. In 
trunked systems, a Free-System Ringback feature 
provides automatic queuing and channel access. 

= Busy Channel Lockout. Programmable for three types 
of BCLO on conventional channels. 

= E*PROM programming via PC interface or cloning. 
= Data Capability. Optional interface kits. 

= Meets MIL 810 C/D, shock and vibration with 
optional support bracket kit. 


For complete information, call: 
1-800-MIDLAND, Ext. 1690 


*Clearchannel LTR is a registered trademark of E:F Johnson Company: 
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Control six base stations 


Compact 6-line/4-frequency desktop console 


— your desk of consoles 
by combining up to six 
tone-remotes into one compact, 
self-contained, dispatcher-style 
console—Vega’s Model C-1614. 
The C-1614 is also an attractive 
replacement for older, more ex- 
pensive, multiline consoles. 

With the C-1614, four func- 
tion tones provide frequency or 
wildcard selection (1-of-4 or 
paired operation) on each of six 
remote base stations. The con- 
sole operates on any two-wire 
or four-wire line (including 
four-wire duplex). LEDs indi- 
cate line activity. 

Two volume controls are 
provided—one for the selected 
line and the other for the 
summed unselected lines. 

The standard C-1614 in- 
cludes a desk microphone. The 
C-1614H includes a handset 


and cradle, and the wall-mount 
C-1614W is equipped with a 
handset and hangup cup. 


Options 


B® CV-3 clock/audio-level 
bargraph 


@ DTMF-12 12-button 
DTMF-pad encoder 


m FS-1 footswitch 
@ HE-1 and HE-2 headsets 


m= LP-6 gas-tube lightning 
protector for six two-wire 
or four-wire lines 


m MG-3 gooseneck micro- 
phone 


m MK-3 maintenance kit 
(extension cables to ser- 
vice boards) 

Circle (4) on Fast Fact Card 


@ PTT-3 panel-mounted 
PTT switch 


@ SP-3 external speaker (for 
unselected audio) with 
amplifier and notch filter 


Dial Vega’s new 24-hour 
automated FaxBack system at 
1-800-274-2017 for additional 
information on the C-1614 or 
other Vega products, or call 
1-800-877-1771 today for full de- 
tails. 


MEGA i 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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features 


| Engineering in-building 
RF coverage systems 
Valdur S. Kaunismaa, P. Eng. 
Overcome coverage problems 
in buildings and parking 
garages. 


Build a remote adapter 
for Radius M100 
radios 

Larry R. Antonuk 

The M100 can serve as a low- 
cost remote base. 

28 Choosing the right 
caps to bypass RF 
interference 

Larry Spalding 

The common 0.01,.F capaci- 
lor is not always the best 
choice. 


Reflected power mea- 
surements: Definitions 
and history 

JS. Beck 

VSWR, return loss and rho 
measurements can be con- 
verted from one to the other. 


When bad radios 
happen to good people 
Mike Mekelbure 

Helping customers prevent ra- 
dio failure and fix simple prob- 
lems themselves boosts their 
satistaction and loyalty to your 
business, 

4? Public safety enters the 
90s with projects, 
goals 

Jane Bryant 

Here are highlights from the 
APCO Seattle conference. 
Aug. 10-14. 


On the cover: Matthew P. LaCourte. general 
manager of Bay Area Service Center. Santa 
Clara. CA, at his company’s work bench de- 
signed for servicing portable two-way radios. 


S0 Zen and the art of 
systems maintenance 
John Lapham Sr. 
The real system you're work- 
ing on is yours. 


departments 
4 Editorial 


© Letters to the editor 


Radio coverage design. 


58 

S& News 
Tower lighting continues 
under scrutiny. 


61 ACT update 
62 Regulating technology 


64 New products 
Amphenol RF/Microwave Op- 
erations and Television Equip- 
ment Associates are the 
“Readers’ Choice.” 


68 Literature 
69 Feedback 
7() People 

7 | Calendar 
2 Classified ads 


88 Ad index/hot line 


Find advertisers quickly, 


S89 What do you think? 


O1992 Mobile Radio Technology (ISSN 0745- 
7626) ts published monthly tor tree to quali- 
fied individuals by Intertee Publishing Corpo- 
ration. YSOO Metcalf. Overland Park. KS 
66212-2215. Second-class postage paid at 
Shawnee Mission, KS, and additional mailing 
offices, POSTMASTER: Send address change 
to MOBILI: RADIO TECHNOLOGY, P.O, 
Box 12960, Overland Park. KS 66282-2960, 


nS 


For top quality Decibel Dynamic: RF Antenna Systems and 
fast delivery of HELIAX” Coaxial Cables and Connectors 


1-800-229-4706 


DECIBEL ~ PANDREW 


Dedicated to the Fine Art Foam, Air & Superflexible 
of Radiation Management! Coax Cables & Connectors! 


DECIBEL PRODUCTS 
a member of The Allen Group Inc. 
PO 10x 569610, Dallas TX 75356-9610 » Order Hotline 1-800-676-5342 + FAX 1-800-229-4706 + Phone (214) 631-0310 + FAX (214) 631-4706. 
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E ditorial 


Scanning... 


Digital standards 

Ericsson GE demonstrated proto- 
types for time division multiple access 
(TDMA) digital trunked radio commu- 
nications equipment at the Associated 
Public-Safety Communications Offic- 
ers’ (APCO) national conference Aug. 
10-14 in Seattle. At a previous APCO 
conference, Motorola unveiled its 
plans for frequency division multiple 
access (FDMA) digital public safety 
radio, but no prototypes. 

These manufacturers’ actions are 
worth noting because the digital stan- 
dard for public safety radio has not 
been completed. It is being formulated 
by APCO, the National Association of 
State Telecommunications Directors 
(NASTD) and representatives of radio 
users within the federal government. 

The Project 25 committee already 
selected FDMA as part of the standard. 
Thus, Ericsson GE's TDMA equip- 
ment might be offered outside the stan- 
dard, or the committee might recon- 
sider ils earlicr choice. 

Standards help to resolve at least two 
requests thal are common to many 
radio users: that equipment should be 
available from multiple vendors and 
that they should be able to communi- 
cate freely using equipment from dif- 
ferent vendors. 

Multiple sources help to keep prices 
lower because of competition and to 
stimulate new feature development. 
Compatibility allows radio users in 
different jurisdictions to communicate 
with one another when necessary. 

Despite the good reasons to have 
standards, some customers do not want 
to wail or cannot wait for standards 
before they buy equipment to satisfy 
communications requirements. 

Thus, while manufacturers. partici- 
pate in standard-setting proceedings, 
such as Project 25, they also move 
ahead to serve customers who want 
equipment right away. 

Efficient use of existing resources 
and international competition motivate 
manufacturers, too. 

Ericsson GE made extensive use of 
its TDMA cellular mobile telephone 
technology in constructing its proto- 
lype equipment. 

European and Japanese manufactur- 
ers, among others, may be expected to 
serve the digital radio market too. The 


need to win and keep a large enough 
market share to succeed in the world- 
wide market is another force that 
pushes manufacturers to introduce 
products before standards are finished. 

We do not know which group feels 
more pressure, the manufacturers’ 
product managers or the Project 25 
committee members. But the sooner 
the standard is set, the more power it 
will have to shape digital public safety 
radio product development. 


k tk ok 


Microphone mobile 

Miniaturization that allows CB mo- 
bile transceivers to be built into micro- 
phone-sized housings is impressive. 

Portable transceivers have been con- 
tained in ever-shrinking packages. 
Maybe it was just a matter of time be- 
fore a mobile transceiver was built into 
a housing as small as some portables. 

One reason for building a transceiver 


Maxon’s microphone-sized mobile CB 
transceiver. 


into a microphone housing Is the shape 
of the modern automobile interior, As 
automobile interiors have become styl- 
ized and sculptured like a cockpit, the 
space available to install an underdash 
transceiver has diminished or virtually 
disappeared. 

Hobbyists sometimes choose their 
vehicles to fit their radio equipment. 
Public safety and industrial radio users 
generally do not have that choice. 

With miniaturization such as the 
microphone-sized transceiver, the 
dashboard part of the installation boils 
down to finding a place for the mic 
clip. 

—Don Bishop 
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MOBILE 


VOICE PRIVACY 


VOICE PRIVACY 


LAND LINE 


VOICE PRIVACY 
Cellular Voice Privacy from Transcrypt. 


Now there's a secure voice privacy network for cellular and land line telephone. Transcrypt International’s 
time-tested Crypto Voice Plus (CVP) voice privacy system protects your yulnerable cellular communications 
from end to end. So now, whether you're 
talking mobile to mobile, mobile to office, 
office to office, or office to mobile, your calls 
are secure. Cellular voice privacy from the 
company with 12 years experience in voice 
privacy communication in two-way radios— 
Transcrypt International. 


FOR MORE INFORMATION, CONTACT TRANSCRYPT INTERNATIONAL AT 1-800-228-0226, Ext. 16. 


TRANSCRYPT 


NOE LE UR Ne © ONAL 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street. Lincoln, NE 8503 (402) 435-4400 FAX (402) 435-6780 
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Radio coverage design: 

] am afraid Herb Sachs’ July 1992 
letter to the editor drew the wrong 
conclusion from my February 1992 
“Radio Coverage Design and System 
Optimization” article. 

|The letter summarizes Mirza 
Ahmad's article as suggesting that the 
problem of coverage prediction is so 
complex that it justifies forgoing de- 
tailed analysis of radio communica- 
tions reliability and making major per- 
formance decisions using shadow plots 
and non-terrain dependent propaga- 
tion analysis. —ed.| 

In an apparent contradiction, the let- 
ler reiterates (with a little twist) the 
same good propagation engineering 
practices the article actually discusses. 

The article makes clear that “real- 
world propagation” is not real when 
ficld variables are estimated incor- 
rectly. A real-world propagation analy- 
sis under such conditions is wrong. 
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If true field conditions (some the ar- 
ticle mentions) are not estimated accu- 
rately, then the cumulative error due 
to a large number of wrong assump- 
tions becomes so large that one might 
as well forgo this step, i.e., predicting 
real-world coverage in the preliminary 
system design stages. 

The preliminary design stages’ pur- 
pose simply is to eliminate sites. This 
purpose is where “shadow plots,” 
which are terrain-dependent _ line- 
of-sight graphic displays, come in 
cheap. One need not be an RF guru to 
read these plots, which basically show 
how different sites compare from a 
coverage perspective. 

If, on the other hand, the client 
chooses to differ with this sample ap- 
proach, even during prefiminary sys- 
tem coverage design, then one should 
insist on the most accurate available 
coverage prediction by using all “site- 
specific” variables as accurately as 
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possible. Just because statistical data 
are available for different variables 
does not mean they always are applied 
accurately. 

Once the potential site list has been 
narrowed to a few desirable sites, a 
more thorough propagation analysis 
makes more sense because many of the 
RF hardware specifications, such as 
transmitter, combiner, cable, connec- 
tors and antenna, are derived from the 
propagation analysis results. 

Another reason for writing this ar- 
licle was to provide information to the 
end-user on some radio design pitfalls 
and to bring attention to the following: 

|. Over-designing a system (a com- 
mon practice) does not require a 
specialist. 

Even a novice can design such sys- 
tems. One does not need a specialist to 
specify the most powerful available 
transmitter, the highest gain antenna 
or the tallest available tower. Over- 
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So is privacy. 


TONE SQUELCH AND SCRAMBLING 
IN ONE CHIP. 


We make a chip that combines tone squelch and 
scrambling, called the MX375 Pvt SQUELCH™ 
encoder/decoder. On our MX P1084 tone board, 
38 individually coded sub-channels are made 
private, where there were only tones before. 


Privacy for the cost of tones, or tones for the cost 
of privacy — both for the price of one. 


Like good fences, privacy makes better neighbors. 
To mend the fences in your neighborhood, call 
toll-free: 1-800-638-5577. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 © In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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Letters to the editor 


designing increases the interference 
potential to others and increases fre- 
quency reuse distance. 

2. Over-designing costs more, both 
in hardware and power consumption, 
and therefore, this practice strongly 
should be discouraged. 

Radio coverage contours are becom- 
ing more interference-limited rather 
than noise-limited. The days of high 


So ta tow 


effective radiated power (ERP) sites 
are over. 

3. System design verification almost 
always is required via signal strength 
measurement, which sometimes shows 
extreme variations between predicted 
coverage and the actual test. 

In turn, these variations may require 
major design adjustments, including 
adding a new site in some cases. (Re- 
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1d8 
N.F, Gain Comp. Device 
Receive only Freq. Ranges (MHz) (4B) (dB) (dBm) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <1.3 15 0 OGFET $ 44.95 


P30VDG, P35VDG, P40VDG, P45V0G 
P150VD, P160VD, P170VD 

P1SOVDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170V0G 


30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 


P450VD, P460VD 

PA50VDA, P4G0VDA 

P450VDG, P460VDG 
P800VDG, P830VDG, P860VDG 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 
SPSOVDG, SP3SVDG, SPAOVOG, SP45VOG 
SP150VD, SP160VD, SP170VD 
SP1SOVDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450V0G, SP460V0G 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


800-830, 830-860, 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 


450-460, 460-470 
450-460, 460-470 


450-460, 460-470 


<05 26 +12 GaAsFET $109.95 
<15 15 0 OGFET $ 44.95 
<1.1 18 it} DGFET § 56.95 
<05 24 +12 GaAsFET $109.95 
<18 15 -20 Bipolar $ 49.95 
<1.2 16 -20 Bipolar $ 74.95 
<05 16 +12 GaAsFET $109.95 
860-890 <0.6 19 +12 GaAsFET $119.95 
<14 15 a DGFET $ 74.95 
<055 26 +12 GaAsFET $139.95 
170-180 <16 15 0 OGFET §$ 74.95 
<12 15 0 DGFET $ 86.95 
<0.55 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar $ 79.95 
<13 16 +20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-ol-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inilne preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers avallabie in the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mall to foreign 
countries add 10%. Order your AAA AX only or inline 
preamplifier today and start hearing like never before! 
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fer to the article to see why this situ- 
ation happens.) 

4. Most of the time, the available 
site choice is so limited (sometimes to 
one or two) that there are only one or 
two ways to design the system. 

A shadow plot provides a compara- 
tive analysis of the sites in such 
instances. 

5. Certain radio designs are indeed 
trivial for the experienced radio opera- 
tor, and as can a common cold, they 
can be handled well by in-house 
talent. 

Mirza Ahmad 
Senior Engineer 
SFA 

Landover, MD 


Tower lighting: 

It is comforting to know that tech- 
nology has progressed into the realm 
of tower lighting (‘Using White Lights 
To Mark Radio Towers” by Lew 
Wetzel, June 1992 issue). 

This is especially true concerning 
the white strobe variety. White strobes 
on small towers that are well below 
and many miles from a flight path can 
be particularly distracting for a pilot. 

The new design of white strobe bea- 
cons should certainly be welcomed by 
pilots. Its narrow beamwidth should 
reduce the unwanted distraction of 
beacons unnecessarily demanding 
attention. 

When a tower is near my flight path, 
I certainly want to know about it. 
When it is not near my flight path, my 
attention is needed elsewhere. 

Please understand that any blinking 
white light in the blackness of night 
can be seen for miles and must be stud- 
iced to make sure it is not an approach- 
ing aircralt. 

Unlike red beacons, white strobes 
can give especially deceptive distance 
recognition. Thus, reducing the 
amount of white strobe clutter being 
projected upward into the sky should 
be helpful. 

W. Spade Condry 
Telecommunications Technician 
and Pilot 

Uvalde, TX 
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Engineering in-building 
RF coverage systems 


Overcome coverage problems in buildings and parking garages by using 
booster transmitters, leaky coaxial cable or distributed antennas. Field 
surveys help to define the problem and point to the best solution. 


By Valdur S. Kaunismaa, P, Eng. 


Ever-increasing use of personal 
pocket radios by public safety agen- 
cies and the general public appears to 
have its roots in cellular mobile tele- 
phone development. The idea is that 
your personal communications device 
goes with you, rather than staying in 
your car, home or office. 


complexes, in large shopping malls 
and, in almost every case, in under- 
ground shopping concourses and park- 
ing garages. radio signals from base 
stations do not penetrate well enough. 

In a large office complex, two-way 
radio communication usually is pos- 
sible near windows and in offices along 
the exterior wall. but it is more diffi- 
cult or impossible at the building core. 
Signal attenuation in offices along the 


Photo 1, Use a portable field strength meter with a calibrated antenna to measure the 
existing base station's received signals within the building and on the roof or top floor. 


Extending coverage into some 
buildings can challenge those who 
design and operate radio systems. 
Most people spend considerable time 
indoors, and they naturally expect that 
their communications devices will 
work flawlessly wherever they go. 

Nevertheless, in many large office 


Kaunismaa is president of Kaval Electronics, 
Markham, Ontario, 


wall may be 15dB to 20dB, and as high 
as 30dB to 40dB at the building core. 


Expectations 

Users normally expect coverage in 
buildings as part of the system design. 
When a system designer identifies 
buildings where coverage may be 
poor or lacking, then users com- 
monly expect a low-cost solution. 

“Why can’t we use a passive re- 


peater?” users sometimes ask. 

In this context. a passive repeater is 
an antenna outside the structure con- 
nected via coaxial cable to an antenna 
inside the structure. This solution suc- 
ceeds only under favorable conditions 
and for a small coverage area. 

Stories abound about paging system 
operators who insert consumer-grade 
TY signal amplifiers near the external 
antenna to boost the coverage near 
the internal antenna with successful 
results. 

Some end-users claim one frequency 
band is superior to another for build- 
ing penetration. Observations reveal 
that the propagation methods that lead 
to this conclusion are conduction vii 
power lines, actual loss through walls, 
waveguide effect along corridors and 
reflection and refraction peculiar to 
cach frequency band in a given build- 
ing. Thus, a general conclusion about 
one frequency band’s superiority can- 
not be drawn. 

“We use a special frequency that 
penetrates steel and concrete effort- 
lessly.” claims a paging company’s 
advertisement printed a few years ago 
in several airlines’ magazines. Cellu- 
lar carriers would pay millions of dol- 
lars to find out what this secret [re- 
quency Is, 


Survey 

If the coverage problem is extensive 
and results must be guaranteed, con- 
duct a physical survey to define defi- 
cient areas and typical building losses. 
The survey lays the groundwork for 
planning the solution, 


Mobile Radio Technology November 1992 


FREEMAN ENGINEERING ASSOCIATES, INC. 


presents integrated paging and voice page review including: 


¢ Analog and Digital Paging ¢ TNPP Networking 
¢ Trunk Concentration ¢« Redundant Storage 


¢ Outdial with Call Forwarding ¢ T-Span and Analog Trunk Compatibility 


“Advancing communication through, the hands of time.” 


lw 
Gaara 


WE BUILD IT \S WE BACK IT 


3131 N. I-10 Service Road E., Suite 202, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 
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Photo 2. Using special tools, an unskilled person can 
tap the cable by punching an access hole without 


actually cutting the cable. 


Providing reliable in-building cov- 
erage begins with a survey to define 
where coverage is lacking and to de- 
fine how much and where radio en- 
ergy is absorbed by the structure. The 
survey establishes building losses mea- 
sured in decibels. Then a subsystem 
can be designed that relies on existing 


coverage where il is accept- 
able and fills in the cover- 
age where it is deficient. 
To conduct a survey, use 
a portable field strength 
meter with a calibrated an- 
tenna to measure the exist- 
ing base station’s received 
signals in the building and 
on the roof or top floor. 
(See Photo | on page 10.) 
To plan the subsystem 
needed to fill in the radio 
coverage “holes,” configure 
a portable radio to act as a 
base station. Use a portable 
radio of known RF power 
to feed a calibrated whip 
antenna on a ground plane. 
Alternatively, a portable with known 
antenna performance can be used. Be 
careful, though, because some uncer- 
tainty is introduced by the body’s ab- 
sorption of RF, among other factors. 
With the “portable base” station 
positioned in strategic locations and 
transmilling, measure and record the 


received signal level in the surround- 
ing area, 

Use the field strength meter to mea- 
sure the existing base station signal on 
the roof, too, and to scan for other radio 
signals near the desired operating 
band. These data are useful for the 
final system design to know the off- 
the-air signal strength. The path loss to 
the base station can be calculated, as 
well as the signal strength required for 
the portable to reach the base station. 

Use the “portable base” station’s 
output power, antenna gain perfor- 
mance and cable losses to calculate 
path losses to the various offices and 
corridors. 

Typical offices and shopping areas 
in the building can be tested to learn 
the general structural losses without 
surveying each floor. As a rule, an an- 
tenna on one floor provides coverage 
on that floor and the floors immedi- 
ately above and below. 

With complex structures, use the 
architectural plans to help with final 
installation planning. 


Digital ANI 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 
100. milliseconds. 
prices from $69 to $121. 
Call for brochure. 
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|SC| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


Easily 


> Lar improved grounding teeth 
__ + Soldered ground lug 


UltraLink CABLE 


Solves many problems experienced by mobile installers. 


+ Low-loss Teflon® dielectric 

+ Withstands high temperature 

« Fits standard RG58 size connectors 

+ Easily removed dual shields 

+ Used in our base and mobile antennas 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for. 
fast delivery or our latest catalog. 


1-800-258-3860 +» FAX:1-800-258-3868 


cushcraft/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H. 03103 USA » TELEPHONE: 603-627-7877 » FAX: 603-627-1764 * TELEX: 4949472 
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distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


aps 
& q 


CELLFLEX® Closed 


cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX © foam - 


stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


% 


SANTA FE CaN 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SAN TA FE distributing 
800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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YAGI PICK-UP 


RG8 FEEDER 
TO SECURITY 
OFFICE 


UNDERGROUND SHOPPING CONCOURSE 


PENTHOUSE 
HEAD END 
INSTALLATION 


ANTENNA 


COUPLER 


LONG TUNNEL 
TO SUBWAY 


BOOSTER 
AMPS 


The head end can be a combination of VHF, UHF and 800MHz systems. In this example, 
provision could be made to accommodate paging companies, police, fire and mainte- 
nance. Ground plane, low-profile, or directional antennas can be used. Booster ampli- 
fiers can be installed to increase the coverage area. 


Generally, modifying the building 
exterior or cnvironment to improve 
indoor reception can be ruled out. 

Using leased telephone lines to carry 
communications Lo indoor fill-in base 
stations is too expensive, Moreover, 
this configuration causes distorted sig- 
nals that garble communications in 
overlap areas. 

A better solution is to receive rea- 
sonably strong, existing base station 
signals off the air and amplify them 
for in-building retransmission. 

Usually, the best reception is on the 
roof. The rooftop reception quality is 
measured during the survey. 


» Common booster—One way of 


keeping costs down is to use a com- 
mon booster amplifier to rebroadcast 


all the channels through a single, low- 
cost amplifier. 

Wideband Class A amplifiers used 
for such purposes typically have a 
SOOMHz bandwidth. [Input and output 
RF filters must be used to narrow the 
response. 

Unfortunately, the RF filters cannot 
discriminate against unwanted signals 
that may happen to fall between the 
desired operating channels. 

Both unwanted and wanted strong 
signals within the bandwidth cause 
intermodulation interference. All sig- 
nals, whether strong or weak, are am- 
plified by the same fixed amount, typi- 
cally 60dB to 70dB. The existence of 
unwanted strong signals within the 
bandwidth is revealed by the survey 


NN 


For over 10 years, Trontech has pioneered a variety of'products for Cellu PSy8tems, 
from engineering custom design through production. Today; our amplifiers can.be 
found in nearly all of AT&T’s Cellular Radio Cell Site Systems. 


Trontech is recognized as an industry innovator and meting ‘edge source in ad- 
berber amplifier design. We can offer you a widesange of capabilities and applications 
such as: . , 
Ultra low noise amplifiers. . . . 
High dynamic range receive amplifiers. #37 a 
High power amplifiers for transmit applications. » 
Custom po for test systems. , 
L & S band high power amplifiers for Cell Site Microwave Communications Links. 


We have ljterally thousands of designs for production type amplifiers on file. They're 
available as is, or we can customize them by adjusting'virtually any parameter. Now 
you can specify precisely to maximize system performance. From single units to high 
volume production, get it ail afstandard amplifier prices! The chart illustrates several 
existing product areas for.both US arid European standards. 

All Trontech products are man- * 
ufactured to MIL-I-45208. In-house 
environmental testing capabilities 
offer rapid and economical testing of 
new designs taisystem#equirements. 

Specify the source that offers 
a real choice, field-proven de- 
signs and a successful tratk 
record in quality, performance, 
price and delivery — Trontech!, 
Call or write for mote detailed 
information or applications as- 
sistance. . 


‘a og 


Product Area Freq. Range Description 


Low noise 10 — 4200 MHz Noise Figures under 1.2 dB for 
superior receiver sensitivity 


Wide dynamic 400 — 1000 MHz _ Low noise amplifiers with typical 
range amplifiers gain under 20 dB and 3rd order 
intercept points greater than +35 dBm 


High power 400 — 1000 MHz Amplifiers up to 80 Watts Linear for 
linear transmit applications 


High power 1.7 — 2.3 GHz GaAs Power Amplifiers for Cellular 
linear Radio Microwave Links 
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38 Industrial Way East, Suite 1, Bldg. 2, Eatontown, N.J. 07724 U.S.A. 


Tel: (908) 542-1133 FAX: (908) 542-1118 


Contact factory for your local representative, 
Trontech is rocresanian in the following countries: Switzerland, Italy, Holland, West Germany, India, Engiand, Japan, Canada, Israel, France, Sweden. 
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measurements taken on the roof. 

FCC rules require that the maximum 
booster output level for multichannel 
units be reduced such that unwanted 
signals are limited to ~43dBe, which 
in turn hampers their effectiveness. 

Moreover, paging system operators 
may object to a wideband design be- 
cause it may help their competitors’ 
signals as much as their own. 


“| Sins <a 


céenels 


THE PEAK PERFORMER 


Thus. the wideband solution has to 
Meet 4 stringent set of requirements to 
be the right solution. 

» On-frequency repeaters—An al- 
ternative for frequency-congested ar- 
eas is an on-frequency repeater (OFR) 
that can intercept and process off-the- 
air radio channels individually, reject- 
ing all others, and providing a constant 
RF output regardless of input signal. 


MT-3 SERIES 


TRANSMITIER: 


NEW 800 MHz SYNTHESIZED ce 
tren (FCC/DOC APPROVED) @— on" 


nod 


o- avr 


&— necewen tj 


Pe — so oan 
id 


TRANSMITTER and RECEIVER 
(806-869 MHz) 


REFERENCE 


USFS contract #54-3187-2-16 
GSA # GSOOK 93AG 80647 


Rg (no. Gemstar wi Eg) 


THE ULTIMATE IN RUGGED AND DEPENDABLE SOLAR 
POWERED REPEATER COMMUNICATIONS 
Available in VHF and UHF (138-869 MHz) Combinations 


D= DANIELS ELECTRONICS — 


43 ERIE STREET, VICTORIA, B.C., CANADA V8V 1P8 
PHONE: 1-604-382-8268 FAX: 1-604-382-6139 (CANADA) 
PHONE: 1-206-671-8046 (U.S.A.) 
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With the pickup sensitivity set at 
maximum, the OFR can provide as 
much as 127dB gain. This much gain 
may not be required or useful. Thus, 
the OFR input pickup sensitivity or 
outpul power can be adjusted to fit the 
requirement, 

A 5W-per-channel device, the OFR 
can be multicoupled with low-cost 
mobile duplexers and low-cost ferrite 
devices not normally used in two-way 
radio base stations. 

Both the wideband and OFR designs 
work best when they receive a strong, 
reliable base station signal to minimize 
feedback. Thus, a directional gain an- 
tenna should be used to receive the 
base station. 

One word of caution: In a large city, 
a 10dB gain antenna does not neces- 
sarily deliver 10dB gain. Multiple re- 
flections may obliterate the expected 
gain. In such an environment, a whip 
antenna may work better, or the gain 
antenna may have to be pointed at a 
reflected signal at some angle to a 
direct line with the base station. This 
observation is particularly true in the 
800MHz-to-900MHz band. 


Distribution network 

To design the in-building RF distri- 
bution system, use the building struc- 
tural losses measured during the field 
survey. Take into account the portable 
radio's RF output, antenna and body 
loss and the minimum necessary re- 
ceived portable input level for reliable 
communications. 

Use this information to determine 
the required radiated power from the 
indoor antennas and the maximum al- 
lowable losses from the portables to 
the off-the-air head end equipment. 

Important factors such as body loss 
at the head level vs. a hip-mounted 
portable and the type of portable an- 
tenna make a difference in the mini- 
mum necessary signal level. A hip- 
mounted portable with a short, stubby 
antenna may form the basis for mini- 
mum requirements. Voice pagers need 
the highest signal level because of their 
inefficient antennas. 

» High-power OFR—One approach 
is to fill in the coverage hole using a 
single in-building antenna with 1W RF 
output per channel. The |W power 
level allows for path losses of 120dB 


Add DCS CTCSS and DTMF 
Readout to any Service Monitor 
Scanner or Receiver for only 


$199! 


It's no longer neces- 
sary to buy expen- 
ee sive high-end service 
(* monitors to decode 
and display all. . . 


“cr SYSTEMS INC 
[EPS connec S © 50° CTCSS TONES 


@ 104 DCS CODES 
@ DTMF/ANI 


UNICATIONS Decoper Unit 


“Comm 


Simply add a CD-1 to any low 
cost service monitor and save 
THOUSANDS OF DOLLARS!!! 


The CD-1 will decode and display any 
CTCSS tone or DCS code that has been 
received in under one second. If a 
DTMF/ANI sequence is transmitted, the 
CDA. will automatically display that 
instead. When the DTMF/ANI sequence 
is finished, the CD-1 plays it back again 
at slow speed. This is particularly useful 
if you want to verify that a high speed 
ANI or speed-dialer is sending the 
correct code The CD’ automatically 
returns to DCS/CTCSS decode and dis- 
play afterward. 


MONITOR YOUR SHARED SYSTEMS 
connect the CD’ to any receiver or 
scanner to monitor your systems. The 
CDA‘ will constantly let you know who 
is using the system and bust the clowns. 
If someone uses an interconnect, the 
CDA will reveal ANI/Access codes and let 
you see the phone number that was 
dialed. The DTMF playback feature gives 
you a second chance to observe the oe 
access code and phone number just in 

case you missed it the first timel! CALL TOLL FREE AND ORDER YOURS TODAY 


/ Connect Systems Inc. TOLL FREE (800) 545-1349 
2064 Eastman Ave., #113 PHONE (805) 642-7184 
Ventura, California 93003 FAX (805) 642-7271 


CSI is a registered trademark of Connect Systems Inc. 
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Photo 3. To support more than one FF band, a simple 
whip antenna that serves VHF, UHF and 800MHz fre- 
quencies has been developed. 


for a typical area and can fill the entire 
area of deficiency in a large shopping 
mall. 

This technique may not work tn a 
multistory building with underground 
facilities. 

A serious concern is that broadcast- 
ing all the power from one antenna 


may cause self-oscillations 
if the receiving antenna 
picks up the rebroadcast 
signal. 

» Leaky cable—Another 
approach Is to use leaky co- 
axial cable to distribute the 
booster power throughout 
the desired area. 

This method can be some- 
what expensive because 
brand-name leaky cable is 
costly. Any poorly shielded 
cable, such as low-cost RG- 
58 or RG-8 cable, can be 
used. 

Moreover, the off-the-air 
devices have limited power, 
and after a typical leaky 
coax coupling loss of 70dB, there is 
not much signal left to penetrate walls. 
To overcome the short coverage range, 
the leaky coax must be routed through 
an extensive maze of offices and 
corridors. 

Leaky coax relies on surface wave 
coupling, which means a more effec- 


tive, yet simple, whip antenna in- 
creases the received signal 25dB to 
35dB, depending on how far the re- 
ceiver is from the leaky coax and a 
similarly positioned whip. 

> Tapped distributed radiator—To 
overcome the problem of short cover- 
age range and to control RF feedback 
effectively, the best solution may be to 
use low-cost cable television (CATY) 
cable to feed numerous whip antennas 
on ground planes. 

For this purpose, a low-loss feeder 
cable is routed along a central feeder 
to the shielded area, and RF is coupled 
to and from the feeder as required. 
Each antenna tap can feed a local whip 
antenna or one remote antenna using 
low-cost RG-58 cable. 

The first advantage is that 0.5-inch 
cable such as Trilogy MC? .500 and 
Comm/Scope QR540 (for which an- 
tenna taps are available) costs less than 
$1 a foot. 

The second advantage is that basic 
feeder losses are low. Typical losses 
per 100 feet of cable are: 


Our new broadband 
panel of experts. 


They're experts at versatility. Experts at 
reducing interference. They cover such a wide 
range, it takes fewer of them to accomplish just 
as much. 


Perfect for any application: SMR, Cellular, 
Paging, even PCN, Celwave's new broadband 
line of panel antennas are available in 60°, 80°, 
90°, 105° and 120° sector versions. Their 
profiles are slim, they're aesthetically pleasing, 
Strip line fed, have no soldered joints and are 
made of irridited aluminum. Radiating elements 
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and feed point are protected from the weather 
by an environment-proof, ABS Radome. 


When it comes to improving your system's 
performance, don't trust anyone but a Celwave 
expert. 


CELWAVE = 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 (800) 321-4700 


£1991 Aadio Frequency Systems, Inc, 


FREQUENCY LOSS 
150MHz 0.8dB 
450MHz 1.4dB 
900MHz 2.1dB 


The third advantage is that laps in 
coupling values from 12dB to 30dB 
insert an in-line loss of 0.6dB (for 
12dB coupling) to 0.3dB (for 30dB 
coupling). This loss is much lower 


compared to the traditional way of 


culting the cable and adding a power 
splitter, which carries a loss of 3.5dB. 

The fourth advantage is that, to in- 
stall each tap, an unskilled person can 
punch an access hole with special tools 
without actually cutting the cable. (See 
Photo 2 on page 12.) 

The real advantage to the design 
engineer is complete control of the 
radiation characteristics, 

If the system is designed for tapped 
antenna distribution and you find a 
coverage deficiency, just punch in a 
new tap, add a new antenna or run a 
long cable to the problem area. 

Alternatively, when a tap is found to 


be unnecessary, the block can be ro- 
tated to cover the mistake, or the tap’s 
coupling value can be changed. 

The basic idea of the tapped antenna 
design is to take low-level RF close to 
the area where coverage is required, 
rather than wasting it on penetrating 
walls and other obstructions. It is 
amazing how far a 1mW radio signal 
reaches from the right location. 

To support more than one RF band, 
a simple whip antenna that serves 
VHF, UHF and 800MHz frequencies 
has been developed. (See photo 3 on 
page 18). 

Using solid-shield cable keeps RF 
from leaking where it does no good. 
Thus, the distributed system maintains 
control over RF emission. 

Feedback to the pickup antenna Is, 
in most cases, eliminated when milli- 
watts rather than watts of power are 


used. In fact, the 30dB advantage of 


1W vs. ImW can be lost in a short 
distance if a wall must be penetrated. 

With such low-cost feeder, it usu- 
ally is cheaper to run separate transmit 


and receive lines than to multicouple. 

Because a transmission eventually 
turns into a reception, confusion can 
be avoided by referring to ra/k-into- 
building (TIB) and tatk-out-of-build- 
ing (TOB) communications. 

TIB and TOB isolation is achieved 
by separating the two antennas. The 
dual feeder makes it easy to add simple 
in-line amplifiers to boost signals. 

Because of previous training, most 
RF engineers are inclined always to 
provide a common TIB and TOB 
feeder. With a brand-name leaky coax, 
it is necessary that TIB and TOB share 
the feeder because of the expense. 

With a common feeder, when am- 
plification is needed, complicated bi- 
directional amplifiers are required. 
Unless a detailed analysis of actual 
levels. frequencies and intermod- 
ulation products is conducted before 
using bidirectional amplifiers, they 
may spring some unpleasant surprises 
on an unsuspecting user. 

Such a surprise may be the trigger- 
ing of receivers by unexpected 


CELWAVE 


DIVISION OF RADIO FREQUENCY S\ 


U1, U2: LINE AMPLIFIERS 


TAPPED FEEDER Vv 1 


SPLITTER/COMBINER 


LOSS, PORTS 1 OR 2 TO S: 3,5dB 
ISOLATION, PORT 1 TO 2: 30dB 


The patented Quick Disconnect makes 
removal quick and easy. 

The neoprene "0" ting eal helps 
prevent moisture problems. 


The spring loaded center contactor 
outperforms and outlasts traditional 
leaf contacts. 


The whips are trimmed from the 
top down for quicker and more 
accurate installations. : 


MC 


2S 
MMUNICATIONS ANTENNAS 


3900-B River Road Schiller Park, Illinois 60176 708-671-6690 or 800-648-2800 
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intermodulation products. 

Remember, when conducting an 
intermodulation analysis, consider the 
possibility of portables inside the 
building acting as transmitters. In ad- 
dition, with separate TIB and TOB 
feeders, it is not necessary to sup- 
port a 100dB dynamic signal range 
with its corresponding potential for 
intermodulation problems, as is the 
case with bidirectional amplifiers and 
multicouplers that generate 
intermodulation. 

A concept that works with any com- 
mon TIB and TOB feeder that runs out 
of power is to use a hybrid splitter to 
separate the lines and to add line am- 
plifiers as shown in the figure above. 

Some radio engineers do not like the 
idea of using 75022 CATV cable. One 
reason for using it is that with 750 
CATV feeder, the antenna tap outputs 
are 500. 

For those who insist on using 502 
cable, there is a source of low-cost 
50Q CATV-type cable. And 500- 
to-75Q transformers are available from 
several suppliers. 

The philosophy for RF coverage 
extension design in summary follows: 

1. Define the exact nature of the 
problem. 

2. Conduct a careful field survey. 

3. To guarantee long-lasting success, 
use single-frequency selection signal 
extender technology. 

4. For large buildings, use a tapped 
CATVY-type distribution system. 
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The New STABILOCK’ 4015 Radio Test Set % 
Tests Great-Less Weight Y 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
_] spectrum analyzer with audio 
_| electroluminescent display for easy viewing night or day 
“J licensed CLEAR CHANNEL LTR® testing capability 
“| memory cards to load and run tests automatically, including all cellular formats 
“| digital storage oscilloscope 
— internal hatterv 
Lighten your two-way test load today-—call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark af the EF Johnson Company. STABILOCK 4015 is a registered trademark of Schlumberger Technologies 
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Build a remote adapter 
for Radius M100 radios 


Use an IC, a transistor, five resistors and two capacitors to build an 
adapter for remote channel selection. Then the M100 can serve as a low- 
cost remote base, as a backup unit or as a disaster command center. 


12K/35nF 


12K/35,.F 


+12V 
F2 Fi 
REMOTE ADAPTER 
CHANNEL-SELECT LINES 4g 


2N2369 
OR ANY 
NPN 
SWITCH 


MIC JACK 


1 
2 4 


i F1-F2 IND 


GRN/WHT 


Figure 1, The schematic diagram of the remote adapter for Radius M100 radios. 


By Larry R. Antonuk 


Motorola's introduction of Maxtrac- 
Radius products in the late 1980s 
ushered in a line of dash-mount radios 
that are programmable, reliable, easy to 


use and available with a variety of 


options. 


Antonuk js a project manager for R & R Com- 
munications, a Motorola service shop in Keene, 


NH. 


The products meet many require- 
ments for users and technicians alike. 
Scan functions program easily into the 
units. Various connection points for ex- 
tended local control are wired to the rear 
pancl, making the radios useful as base 
stations. 

The radios’ reputation for reliability 
has led to their use in more and more 
applications, such as RF links, scanning 
monitor receivers and telemetry sys- 
tems. Most of these applications require 
minor modifications to the radio, but 


FPE(F1-F2 IND) 


F-TOGGLE 


FPA(MODE) AOBKE 
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Radius units have proven flexible 
enough to allow slight “improvements.” 
Perhaps the only function that has 
caused some difficulty is the use of the 
radio as a low-cost remote base. 


The problem 

Small companies in northern New 
England often need radio coverage over 
a large area. and they use two commu- 
nity repeaters for that purpose. Thus 
arises the need for a low-cost base sta- 
tion that operates on two channels. 


Mobile Radio Technology November 1992 


x gf F&- 
. BEE fg 
. ag = = j oe 6eoo8%v ™ 3 
Al. Modet C1300 By stodet cr2100 Ca Model CT2500 
+ Johuson LTR® encode and decode + Rugged and reliable * Rugged and reliable 
+ POCSAG, NEC, GOLAY + Bench quatiry...field portable * Bench quality...field portable 
«DIMF + High resolution dual LCD displays » Microprocessor controlled 
encode and decode » Microprocessor driven + Memory storage ’ 
*GE Ma il \ « Memory storage * Battery operated 
+ 5/6 tone Sequential - Battery operated * Cellular testing 


+ DCS. off the air | 


| ’ 
B e Model CT3000S E « Model CT5100S 
+ Full featured spectrum analyzer +110 dB dynamic range 
+ Modular construction spectrum analyzer 
+ Off the-air modulation counter * rue duplex operation 
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We thought youd 
prefer multiple choice. 


As part of the mobile communications industry, you have testing needs. But your 
requirements may differ greatly from your competitor. That's why Wavetek offers a 
variety of communications service monitors. 


Our complete line of test equipment ensures you'll have no more or no less 
testing capabilities than you need. So call Wavetek today at 1-800-245-6356 or 
(317) 787-5721. Wavetek. Your best choice in communications test equipment. 
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WAVETEK 


The Radius M100 is an ideal candi- 
date. All necessary connections for re- 
mote operation are available at the mic 
connector, or they can be wired to it. 
Converting the base station has not been 
difficult because any aftermarket tone 
or de adapter works for remote opera- 
tion. The problem occurs in adding re- 
mote frequency selection. 

Tone and de remote adapters are de- 


CUSTON 
DISGUISE 


STI-CO's two-way 
antennas are exact 
replicas of the AM/FM 
antennas supplied with 
your car—GM, Ford or 
Chrysler. 


Don't blow your cover— 
buy STI-CO. 


The 


signed for radios with crystals, or at 
least radios with discrete (one-of-eight) 
channel-select lines. The typical remote 
adapter changes channels via a sequence 
of events: The monitor relay closes, fol- 
lowed by the closing of the proper 
channel-sclect relay to pull the channel- 
select line low, followed by the closing 
of the push-to-talk (PTT) relay. When 
the PTT relay closes, the channel-select 
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relay stays latched in position until it is 
commanded to change channels. 

The sequence works fine for crystal 
radios, but the M100 lacks discrete 
channel-select lines. There is no con- 
nection in the radio to control the func- 
tion of changing the transmitter from 
one channel to another. To change chan- 
nels on the MIOO0, the operator presses 
the MODE button to toggle the chan- 
nel as indicated by Fl and F2 light- 
emitting diodes (LEDs) on the front 
panel. Correct channel selection de- 
pends on visual feedback to the 
operator. 


Toggling the channel 

The frequency selection problem has 
two parts, toggling the channe] and 
keeping the remote control and the base 
station in step. 

First is the problem of converting a 
continuous, low potential from the re- 
mote adapter’s channel-select relay (for- 
merly used to ground a channel ele- 
ment) into a momentary MODE pulse 
that toggles the channel. 

To make the conversion, use the par- 
allel resistor-capacitor (RC) combina- 
tions at the Fl and F2 inputs. See Fig- 
ure | on page 22. A ground at either of 
these inputs will affect the F-TOGGLE 
point until the capacitor charges to the 
MODE potential. (The parallel resistor 
is a bleeder that discharges the capaci- 
tor before the next FI-F2 transition.) 

Adding the four components is all that 
is necessary to allow the remote adapt- 
er frequency-select grounds to pulse the 
MODE switch. 

For instance, repeated transmissions 
on FI cause the Fl relay ground to stay 
low, so the radio frequency will not 
change. Changing the channel via the 
remote’s FI-F2 switch toggles the 
ground from the decoder, which pulses 
the MODE line and changes the radio 
to F2. The radio channel follows the re- 
mote adapter’s frequency-select relay. 
Everything works as expected, at least 
on the bench. 


Keeping in step 

With the use of the RC circuits only, 
channel agreement between the remote 
control and the base station is complete- 
ly arbitrary. A power failure or missed 
command puts the base and remote out 
of step. The user has no way to correct 
the situation. Thus, the second problem 
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The advanced family of two-way ANI 
products from Cimarron 
Technologies gives you the 
functionality of expensive 
computer aided dispatch systems 
in a compact, economical package. 

Plus, our new 
subminiature CDEU-1 encoder- 
decoder gives virtually any portable 
or mobile radio two-way communications 
capability. It features “TKO” remote radio disable, 

message acknow- 
ledgement, selective 
call and remote 
monitoring and 
control. 

And the CPF-1 
hand-held programmer 
allows you to 


CDT-1 desk- 
top terminal 


CDEU-1 encoder-decoder features 
two-way handshaking protocol that 
guarantees message reliability 
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full-featured two- 
way dispatch display, 
with Aliasing. 


DELETE DELETE 


conveniently program more than 34 options 
right in the field. 

In the dispatch center, our C-Mark III 
series of two-way dispatch displays instantly 
convert numeric data fields and IDs to alpha 
numerics. Up until now, you could only get this 
type of aliasing with expensive C.A.D. units. 

To find 
out more 
about our 
economical, 
Lwo-way 
ANI system, 
contact 
Jack Batchie, The 
National Sales 
Manager, at 
Cimarron See Call toll-free 1-800-487-7184 
in the USA and California, or (619) 738-3280. 


CIMARRONI 
TECHNOLOGIES 


C-Mark I! Series of two-way dispatch 
displays give you the functionality of expensive 
C,A.D. systems, 
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is to keep the remote and base in step. 

If two or more remotes are used in 
the system, the RC circuit approach is 
completely unreliable because cither re- 
mote is capable of toggling the remote 


adapter, putting the other remote out of 


step. 

There is no discrete connection to a 
circuit in the M100 that will put the ra- 
dio on a given channel. But there is a 
point in the circuitry where information 
can be extracted to indicate which chan- 
nel the radio is on. This point can be 
accessed via the FPE line, which drives 
the front-pancl FI-F2 indicators. 

The FPE line and a CD4066 inte- 
grated circuit (IC) quad bilateral switch 
are used to produce a steering circuit for 
pulses coming from the remote adapt- 
er. Simply put, the steering circuit in- 
hibits channel-change pulses from 
reaching the F-TOGGLE line when the 
radio already is on the requested 
channel. 

The CD4066 IC is best thought of as 
a “relay in a chip.’ Logic levels pass 
through the switches, but only when the 
control input is high. 

Referring to Figure |, QI is a buffer 
that raises the LED drive level on FPE 
to a level usable by the CMOS IC. Ql 
output drives switch A directly and 
switch B indirectly through switch C, 
which performs an inverter function. 
Switches A and B therefore always are 
in Opposite states, and they switch states 
along with the front-panel Fl-F2 
indicators. 

For example, if the radio is in Fl, the 
control pin (5) is low, opening the Fl 
switch, Any Fl commands from an out- 
of-sync remote do not pass to the F- 
TOGGLE line, so the radio stays on FI. 


The first F2 command received. though, 
passes through switch A and toggles the 
MODE switch. 

Subsequent F2 commands have no ef- 
fect on the radio. In tests with two-tone 
remotes and an aftermarket tone 
decoder, it was impossible to disrupt the 
channel integrity either by manually tog- 
ging the base or by separately changing 
the channel of one of the remotes. Chan- 
nel integrity is sustained because the ra- 


An M100 outfitted with 
a tone remote adapter, 
Steering circuit and a 
two-channel scanner 
makes a low-cost remote 
scanning base package. 


ES ea a 
dio recognizes the channel change com- 
mand fast enough to change channels 
before the remote adapter processes the 
PTT command. 

Building the steering circuit is fairly 
simple. It requires only two radio 
modifications. Here is how to build one. 
The IC, transistor and RC combinations 
mount easily inside the remote adapter, 
which supplies power to them. Two 
lines already wired to the mic jack are 
not used in current versions, PBI and 


PB2. PBI and PB2 run from the front- 
panel mic jack to the radio logic board 
via P8. These lines are jumpered easily 
to the EPA(MODE) and FPE(FI-F2 In- 
dicate) pins of J9, connecting the desired 
functions to external controls. 

Through careful use and reuse of wir- 
ing. all remote functions can be ac- 
cessed through the mic jack, which 
makes for a neat and serviceable instal- 
lation. Normal mic functions remain 
unchanged, so the radio still may be 
used as a local base if a remote adapter 
fails. 


Useful combination 

Once the frequency steering circuit 
and remote control adapter are installed, 
the combination becomes useful in a va- 
riety of applications, providing a low- 
cost option to stations costing thousands 
of dollars more. 

An M100 outfitted with a tone remote 
adapter, stecring circuit and a two- 
channel scanner makes a low-cost re- 
mote scanning base package. Because 
of the LED display operation, this con- 
figuration does not work with M216- 
M218 models in the scan mode. 

In addition to providing access to a 
market that cannot be served with un- 
modified Radius equipment. an M100 
outfitted with a remote adapter is an ide- 
al spare radio. Programmable at a mo- 
ment’s notice, it can be used as a tem- 
porary replacement for a front-line base 
or as a command center during a com- 
munications disaster, 

Whatever the use, the frequency- 
select stecring circuit is a low-cost 
modification that greatly increases the 
M100's capabilities. Pm 
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Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 


radio identification. Introducing the Securitron Model 813A. 
The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone 


and repeat interval .. 


. all in a rugged miniaturized design. For 


complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose,Califa 
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When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


CALIDA: Big console flexibility for smaller systems 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven, Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates anz; sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 

reliable you can buy, and have 

been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems, Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


SYSTEMS, Inc. 
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Choosing the right caps 
to bypass RF interference 


Lead inductance affects a capacitor’s ability to bypass RF to ground to control 
adverse effects two-way radio equipment operation may have on vehicle electrical 
devices. The common 0.01 4F capacitor is not always the best choice. 


By Larry Spalding 


Service technicians often are faced 
with fixing the undesirable effects 
two-way radio operation may have on 
vehicle performance. 

Sometimes operating a two-way ra- 
dio causes the vehicle engine to die or 
causes window wipers to activate 
unexpectedly. 

A rear window wiper on a 1992 
Ford Explorer that activated when a 
two-way radio in the vehicle was 
keyed led to a re-examination of the 
typical cure for such problems: bypass- 
ing electrical system wires to ground 
with a 0.01,F capacitor. 

A capacitor does not pass the 
vehicle's 12Vdc current, but it passes 
radio frequency (RF) energy. The idea 
is that the capacitor bypasses any stray 
RF to ground before it can reach the 
vehicle accessory and cause it to 
malfunction, 

In this case, bypassing the wiper’s 
electrical lead with a 0.01,F capaci- 
tor did not stop the wiper delay circuit 
from falsing when the transmitter was 
keyed. 

Calculations showed the reason to 
be the inductive reactance of the 
capacitor’s leads. 

The straight-wire inductance for a 
typical 0.01jF capacitor’s 22-gauge 
lead wire 0.4 inches long is about 
8.4nH. For two leads, the equivalent 
series inductance is 16.8nH. 

The series resonant frequency for a 


Spalding is an area supervisor for the Colorade 
Division of Telecommunications, Craig, CO, 


0.01 2F capacitor and a 16.8nH induc- 
tor is 12.28MHz. Above this frequency, 
the lead inductance has more of an 
effect on RF than the capacitance. At 
150MHz, 16.8nH of inductance has a 
reactance of about 15.72. At 450MHz, 
the inductive reactance is about 47.50. 
These reactance values are far from an 
RF short circuit that would prevent RF 
from reaching the wiper delay control. 

In the case of the Explorer, capacitor 


For other wire lengths and diam- 
eters, use this formula to calculate the 
straight-wire inductance: 

L = (0.002)(1)[2.3log(4I/d) - 

0.75)) 


where 


L = inductance in wH 


leads 0.2 inches long are required to 
solder the capacitor from the delay 
circuit's input lead to the motor case. 
Given a combined lead inductance of 
7.0nH for two 0.2-inch leads, 1SOpF of 
capacitance is needed to form a series 
resonant (short) circuit at 15OMHz to 
bypass RF to ground. 

A 150pF capacitor was installed, and 
the problem was fixed. 

The table above shows approximate 
capacitor values to use for RF bypass- 
ing. These values are based on capaci- 
tors with 25.3 mil (22 gauge) wire. 
They result in a series resonant circuit 
near the frequencies listed, 


= wire length in cm 
d = wire diameter in cm 


As shown in the table, lead lengths 
drastically affect capacitance value at 
the same frequency. 

Sometimes the required positioning 
of the capacitor does not allow the 
leads to be cut short. By determining 
the inductance of the lead lengths that 
must be used, a capacitor can be cho- 
sen that cancels the inductance and 
bypass RF to ground effectively. 
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All that test equipment you've been using, with its endless cabling and “we mean business” knobs and 
switches, has served you well over the years. But someday you're going to need to replace it. That 
someday is today! 
Digital testing is a reality; Cellular testing is big business; Software-driven testing is the future, and it’s all 
available now in one box... the R2600 from Motorola. 


The R2600 can provide: 


1GHz Signal Generator 

Sweep Generator 

Duplex Offset Generator 

AC/DC Voltmeter 

Sensitive Off-the-Air Receiver 

Audio Generators 

AF & RF Counters 

Full Screen Spectrum Analyzer with Audio 


SINAD & Distortion Meters 

Terminated Wattmeter 

Signalling Simulator & Decoder 

Signal Strength Meter 

Full Screen Digital Oscilloscope 

50 MHz Tracking Generator Option 

Cable Fault Option 

Subscriber Unit & Cellular Base Station Test Options 


The R2600 features: 30 Test Set-Up Memories; Built-in Self Calibration: RS-232 Remote Control; 
Operator Selectable Special Functions; Help Screens; and a Color Monitor Port. 

Easy to use, easy to setup, transportable, intuitive to operate, economical, and upgradeable: with the 
R2600 you will always be future shop. 


For information on establishing your future shop, 


cai 1-800-235-9590 


or call (602) 441-8676, or write: 
P.O, Box 2606 = M/D H3170 - Scottsdale. AZ 85252 


* MOTOROLA is a trademark of Motorola Inc, 
© Copyright 1992 Motorola Inc 
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Reflected power 
measurements: 
Definitions and history 


Once you know the background, it makes sense why there are three ways to 
measure and define reflected power measurements. VSWR, return loss and 
rho measurements can be converted from one to the other 


By J.S. Beck 


Three common terms describe re- 
flected waves in transmission systems: 
voltage standing wave ratio (VSWR), 
return Joss and rho. 

Each term expresses the amount of 
energy reflected and returned from a 


following three elements: 

1. a generator (transmitter). 

2. a transmission line (and not nec- 
essarily a perfect one). 

3. a load (usually an antenna, but an 
open and a short are loads, too). 

In the ideal transmission system, all 
energy emits from the generator and 
passes unattenuated through the trans- 
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load or antenna to the source in a 
transmission system. 
Every transmission system has the 


Beck owns Eagle Wichita, Wichita, KS, The 


company manufactures return loss bridges. 


mission line to be radiated or absorbed 
by the load. 

Actual systems have losses, though. 
For example, transmission lines may 
not exhibit their rated impedance; they 
radiate some of the energy they pass: 


and their dielectric absorbs some 
energy. 

Loads—especially antennas—may 
present an incorrect impedance. Often, 
they are tuned to the wrong frequency. 


Three methods 

History reveals why three methods 
were developed for making the same 
measurement. 

» VSWR—Early transmission lines 
were 6000) balanced open-wire feed- 
ers. Radio communication took place 
at frequencies below 1.5MHz. 

At these wavelengths (200 mete 
and up), standing wave measureme 
could be made with a light bulb. © 
the transmitter on, a radio opt 
could move a lamp along the transm{s- 
sion line and observe a changing bril- 
liance if the line had reflected waves. 

With the line open or shorted, the 
lamp would extinguish completely at 
some points and become brightest at 
others. Similar experiments conducted 
with an ac voltmeter instead of a bulb 
quantified the measurements. Based on 
the measurements, this formula was 
derived: 


Voltage difference = E,,,./Ejnin 


Because these measurements corre- 
lated to the standing waves on the line 
as theorized by James Clerk Maxwell, 
this ratio was defined as the voltage 
standing wave ratio. 

The term VSWR is used commonly 
because it makes sense, and it precisely 
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Standard’s HX580T: 
Two Trunking Formats Plus 800 MHz Conventional 


Standard's new HX580T offers the 


best of both trunking systems ina 

’ feature-packed portable fully compati- 
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_ Privacy Plus® trunking formats, 
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An LTR® Trunking Handheld 

~~ Packed with features to maximize 
trunking convenience: 
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defines the phenomenon. Therefore. 
VSWR is defined as E,,../Enin- 

Modern VSWR equipment does not 
measure VSWR by tapping into parts 
of the transmission line. The VSWR 
meter, calibrated in SWR, uses a di- 
rectional coupler. 

The meter usually contains circuitry 
that extracts the reflected wave’s volt- 
age and current. If there is no reflected 
wave, the current and vollage are ex- 
actly out of phase, and the resultant 
voltage is 0. When this voltage is com- 
pared with the incident (forward) volt- 
age, a ratio, the VSWR, is established, 

The term SWR is not exactly syn- 
onymous with VSWR. but for practi- 
cal purposes they are interchangeable. 
An SWR indication measures the per- 
centage of power loss. Most bridges 
that are calibrated in SWR have a 
voltage ratio on top of the scale and a 
power percentage on the bottom. 

With a full scale forward power 
reading, a half-scale reflected power 
reading indicates a 3:1 VSWR. The 
power lost is 25%, as shown by the 


Hold On To 


Your Money! 


Panasonic 
Numeric 
VHF, UHF, 900 
MHZ Numeric 


equation P = E°R. (With a half-scale 
reading, E = 0.5. The calculation is 
E> = 0.5 X 0.5 = 0.25 = 25&. 

> Return loss—The telephone com- 
pany developed the return loss concept 
SC TT SER OS, 


For the greatest 
accuracy, calibration 

points have to be 
established by using 
precision mismatches. 


of reflected measurements. The pur- 
pose is to measure subscriber lines at 
audio frequencies. 

A bridge circuit with an audio yolt- 
meter connected across two arms of a 
bridge measures the reflected power in 
the transmission system. 


Because the voltmeter reads directly 
in decibels, return loss specifications 
were developed in decibels as a power 
rauio instead of VSWR. 

To this day, return loss measure- 
ments usually are specified in decibels. 
Return loss in decibels yields the dif- 
ference in power level, which gener- 
ally is a more useful quantity. 

For example, if the return loss is 
10dB and the forward power is 
1,000W, then 100W is reflected. (10dB 
is a power ratio of 10:1.) 

Some return loss bridges have inter- 
nal diode detectors that are not handy 
for field use because the output has to 
be converted to decibels. 

For the greatest accuracy, calibra- 
tion points have to be established by 
using precision mismatches. If har- 
monics or other signals are present, 
they corrupt the measurement beyond 
correction. 

It actually is less expensive to build 
a bridge with an internal detector be- 
cause the design eliminates the need 
for a precise wideband transformer. 


WIRELESS 
TELEPHONE SYSTEMS 


OptalPhone<* 


POINT TO POINT TELEPHONE LINKS 
Install full-service telephone circuits 
where wirelines cannot go 
Compander standard for low noise, 
toll grade audio 
In use in 30 countries by Bell and 
independent telcos, PTTs and industry 
VHF, UHF & 900 MHz 
4-wire lease-line emulators 
Works with FAX and Modem 
Simple to solar power 


Display Pager 


WHY tie up your capital resources in excessive inventory? 
Buy one or 1,000. With no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping" 

gets it to your shelves fast! 


VCP stocks pagers, parts, refurbishing kits and batteries. 
Terms: Net 30, C.O.D., company check or cash 


VCP 


P.O. Box 550999 * Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 ¢ Fax (214) 278-5981 
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*On in-stock items ordered by 12 noon CST 


CARLSON COMMUNICATIONS, INC. 
655 REDWOOD DRIVE 
GARBERVILLE, CALIFORNIA 95542 USA 
800-283-6006 * 707-923-2911 * FAX 707-923-2655 


COMMUNICATIONS DIVISION 
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From benchtop to 

mountain top, the HP 8920A 
provides you with fast, easy 
and repeatable results. 


To keep a communications system 
running you have to get through test 
and troubleshooting fast. The 

HP 8920A gives you the capability to 
keep problems from mounting up. 


It has a built-in spectrum analyzer 
and tracking generator with markers 
for quickly finding signals. And 1 dB, 
2 dB, and 10 dB amplitude resolu- 
tion for tuning duplexers and filters. 


Built-in encode/decode capabilities 
like POCSAG, GOLAY, AMPS, 
NAMPS, TACS, NTACS, and NMT 


put paging and cellular tests right 

at your fingertips. You also get EF. 
Johnson and E.G.E. trunking for the 
most signaling available in a service 
monitor. Along with save/recall, 
auto-tuning, and auto-print func- 
tions that make it easy to get fast, 
accurate results. 


Add to all this, easy-to-use software 
with repeatable, documented test- 
ing for spotting problems quickly in 
mobile, trunked and cellular radios, 
and AMPS base stations. And you 
can see why the HP 8920A helps 
you solve problems faster. 


So if you want to cut through test 
and troubleshooting, call 1-800- 
452-4844. Ask for Ext. 3204 and 
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service monitor. 


= A 


© 19082 Hewlett. Packard Co TMSPK22L/MRT 
we'll send you a video and a brochure 
that explain how the HP 8920A 
service monitor gives you the edge 
you need. 


New capabilities of the HP 8920A 
CLEARCHANNEL LTR" and EDACS™ trunking 
1,2, and 10.dB resolution on spectrum analyzer 
Automatic cellular base station test software 


NAMPS and NTACS cellular phone testing 
There is a better way 


HEWLETT 


() PACKARD 


* Available September, [id 

CLEARCHANNEL LTE ts a registered trademark of LF 
Johesian Company RIACS sa reaistered trademark of 
Ericsson G_E. Mobile Comniunioations, Ineanorared 


The best bridges have an RF 
reflected port. This port can be con- 
nected to a diode detector when 
necessary, 

A better solution is to connect a 
power meter that reads directly in 
decibels. 

The best solution is to use a spec- 
trum analyzer that measures not only 
power but the signal frequency. If an- 
other signal is close to the measure- 
ment frequency, it may be observed on 
the analyzer, but it will not affect the 
desired signal’s level. 

» Rho—Also known as reflection 
coefficient, rho is a coefficient related 
to the magnitude of the ratio of for- 
ward and reflected voltages. 

Reflected voltage is a percentage of 
open circuit voltage. The reference for 
a 100% (infinite) reflection is 1.0 rho. 

With early return loss bridges, the 
reflected voltage port usually was con- 
nected lo an ac vacuum tube voltmeter 
(VTVM) such as the HP410B. To 
improve accuracy, a precision termi- 
nating resistor also was connected to 


load the bridge properly. 

The reflection coefficient measure- 
ment was made as follows: 

With the bridge open or shorted to 
give a full reflection. the generator’s 


New names for reflection 
measurements have 
been coined, sometimes 
when equipment manufac- 
turers want to introduce 
a different measurement 
method... 


power level was adjusted to a conven- 
ient level, such as |V if the generator 
power output was limited. A 10V out- 
put was better because it yielded more 
accurate readings at lower reflection 
coelficients. 

The bridge then was connected to 


the device under test (DUT), and the 
voltage was noted. If. for example, the 
initial voltage with the bridge open or 
shorted is 1 V and the voltage with the 
bridge connected to the DUT is 0.5V, 
the measurement represents a reflec- 
tion coefficient of 0.5, 

The availability of low-cost spec- 
trum analyzers makes the VTVM 
method obsolete. Today’s measure- 
ment technique specifies that the 
bridge’s RF reflected port be con- 
nected to the spectrum analyzer input. 
Then the return loss measurement is 
read directly in decibels of return loss, 
which easily is converted into VSWR 
when necessary. 

New names for reflection measure- 
ments have been coined, sometimes 
when equipment manufacturers want 
to introduce a different measurement 
method and to promote particular 
equipment models. These new names 
and methods invariably represent a 
variation of one of the three common 
definitions of VSWR, return loss and 
reflection coefficient. Fi, 


AIR BAGS WILL CHANGE THE WAY YOU MOUNT YOUR EQUIPMENT. 


MOUNTS for your mobile 


communications equipment 


Federal Motor Vehicle 


Look for our Air Bag Friendly logo for existing and newly designed 
mounts that meet the standards as they are released. 


lf you are currently using Gamber-Johnson DS-Series or No Holes 
Bored mounts, transition for most models to the Air Bag Friendly 
mounts will be easy and cost effective. No need to start over with 
a new mount! 


To receive literature on our current Air Bag Fnendly mounts, and to 
keep informed as the air bag/mounting issue progresses, call or FAX 


Safety Standard #208 will 
require both driver and 
passenger side air bags in 
new passenger cars 
beginning Aug. 31, 1993. 


Passenger side bags, when deployed, will take up much of the space 


now used for mounting MDT’s, radios, etc. 
Since no obstructions are allowed in the 
air bag deployment zone, this leaves 
extremely limited space for mounting your 
mobile communications equipment. 


toll-free. 


XN 2 


f0’ 


oma 
oe 
6 
. 


eam Phone: 1-800-GJ-MOUNT (1-800-456-6868) 
FAX: 1-800-WE-HELP (1-800-934-3577) 


1 


to be defined. As these equipment mounting constraints become 
defined, Gamber-Johnson will have additional mounting solutions 
available. 


Final equipment mounting zones are still 


However, many of our present mounts 
already meet the expected mounting 
space constraints. Super Slide™. 
ShortStack™ , StackAbout™ , Floor- 
Master™ , and Message Mount™ , when q 
properly mounted, will fall within the i 
permissible zones as tentatively defined. 


% GamBer-cdoOHMSON 


Service & Solutions.» 
801 Francis Street, Stevens Point, Wisconsin 54481 
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.-POWER ON WITH ASTRON 
DC TO AC POWER INVERTERS... 


Operate the following equipment from any 12vdc source including 
Cars, Trucks, Boats and RV's ETC. 


Laptop and notebook computers 

Facsimiles 

Battery Chargers for laptop & notebook computers, cellular phones and camcorders. 
Computer peripherals, scanners and printers. 

Stereos, VCR and TV. 

Test equipment, power drills and other electronic equipment. 


SPECIFICATIONS 


Output power 
30: minutes: 
Surge: 
Continuous: 
Input Voltage: 
Output voltage: 
Output frequency: 
Qutput waveform: 


Efficiency: 
Low battery alarm: 


Low battery shutdown: 
Dimensions (H x W x L): 


Weight: 
Protection features: 

Over temperature: 

Overload: 

Short Circuit: 

Reverse polarity 


PI-125 


125 watts 
200 watts 


100 watts 

10 to 15 VDC 

115 VAG RMS+5% 
60 Hz +2% 
modified sinewave, 
phase:corrected 
90% 

10.7 V 

10 V 

1.2" x: 3.5" x 45" 
14 oz. 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 


PI-250W 


250 watts 
500 watts 


200 watts 

10 15 VDC 

115 VAC RMS + 5% 
60 Hz + 0.01% 
modified sinewave; 
phase corrected 


1.5" x 4.5" x 6" 
1.25 Ibs. 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 
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600 watts 
1500 watts 


500 watts 

10 to. 15 VDC 

115 VAC RMS + 5% 
60 Hz:+ 0.01% 
modified sinewave, 
phase corrected 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 


SUCCESS IS OF] 
BY HOW WELL CO 


Coded’s KWIK-START can help make the introductions. 


Successful fleet management means quickly responding to customers, keeping ahead of 
competitors, efficiently managing your operations and planning for growth, And, 
chances are, your fleet communications system isn’t part of the strategy. 


Connectivity is the Answer 

Coded Communications has created a cost-effective fleet 
connectivity solution called KWIK-START. It's your first 
step to efficiently manage and grow your business with 
mobile data communications. 


Every KWIK-START solution is a complete mobile data 
package. Designed for small-to-medium size Urban 7 ie 
Delivery and Field Service fleets and engineered to SE Ly Huet "Jv aun 

work with your current radio network. KWIK- cot mT ayaa ERR 
START provides these benefits: ae te 


> Enhanced Customer Service I dod) 

> Increased Accuracy ——<—<$> 
> Improved Productivity 
>» Cost Savings 


informativ: 


N DETERMINED 
NECTED YOU ARE 


Install Today, Expand Tomorrow 
There isa KWIK-START solution for virtually any fleet. And taking the 
first step is easy. 


For only $4,995, the KWIK-START Starter Kit is an entire 2-user 
package. For larger fleets, KWIK-START CAD features two- 
way data messaging. Digital dispatching with optional map 
graphics and vehicle location is available from K WIK- 
START CAD+. And advanced digital dispatching, with 
complete management information system capabilities, 
including optional GPS-AVL and map graphics, 1s 
available from KWIK-START MIS. 


Take the first step and call Coded today. 
And make some better connections. 


4! ) ve 5 J 
Keeping data on the move 
1-800-723-8551 
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When bad radios 
happen to good people 


Your radio service shop may benefit from giving customers lists of service 
tips. Helping customers prevent radio failure and fix simple problems 
themselves boosts their satisfaction and loyalty to your business. 


By Mike Mekelburg 


I once fixed a frustrating intermittent 
problem with a customer's portable ra- 
dio at the service counter as he was 
checking it in. 

The fault was a common failure with 
that model of radio, one that the office 
administrative staff often would diag- 
nose and repair before starting any 
paperwork. 

This particular customer did not 
know whether he was mad or glad that 
the repair was so simple. “Why don't 
you send out flyers to inform us about 
this kind of thing,” he said. “I don’t have 
time to bring my radios in because they 
have a couple of loose screws.” 

Our company took his advice. At 


first, we were concerned that a list of 


common radio problems that customers 
could watch out for, however universal 


Mekelburg is lead technician at Confidential Com- 
munications Services, Flagstaff, AZ. 


Mobile antenna contacts can be cleaned with an ordinary igni- 
tion file. 


they may be, might give some customers 
the impression that they were buying 
cheap radios. To the contrary, the feed- 
back has been quite positive, and our 
reputation of sincere concern for cus- 
tomer satisfaction has been enhanced. 

Our tips for customers are organized 
on two separate one-page flyers, avail- 
able in the office reception area and sent 
by mail upon request. Printed on com- 
pany letterhead, the lists are suitable for 


posting at the customer’s place of 


business. 

An introductory sentence tells the 
customer the list is intended to save re- 
pair shop dollars and costly downtime. 


First flyer 
Here is an example of information in- 
cluded in the first flyer: 


Portable radios: 

l. Radio baseplate screws can loos- 
en because of handling and vibration, 
causing intermittent battery contact and 


operation. Tighten the screws gently 
every few months with a small screw- 
driver. 

2. If any control knobs loosen, bring 
the radio in for service immediately be- 
cause the plastic flexible circuit inside 
may tear. 

3. If you suspect a radio has a prob- 
lem, swap antennas, batteries and charg- 
ers with a similar unit to help to isolate 
the problem. 

4. Avoid handling any radio by its an- 
tenna. The insides can break even 
though the exterior looks fine. 

5. Leather cases and plastic holders 
can prevent expensive impact damage. 

6. Keep radios turned off when they 
are In their chargers. 

7. Know your radio alert tones. A 
“chirp-chirp” indicates a low battery. 
Different brands use different tones. 

A battery generally will last about a 
year-and-a-half with normal use. If a 
battery will not hold a charge for more 
than eight hours, bring it in for a run 


The battery and charger contacts can be cleaned with a pencil 
eraser. 
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Real Pagers for a Real World. 


Today's pager customers come 


uniden 


MICRO } in all shapes and sizes. 

They include plumbers, and 
business people and moms. Just regular folks 
who don't like being out of touch. 

And when it comes to choosing pagers, 
they're looking for qualities that fit these 
practical times. 

Like the ability to get the job done, 
without expensive gimmicks. And the 


solidness to endure the bumps and bruises of 


_ 
MICRO 


a not-so-perfect world. 

At Uniden, we've always designed our 
pagers with the real world in mind. So it’s no 
surprise that as pagers become part of 
everyday life, Uniden is fast becoming the 
people's choice. 

If you want to sell pagers to the 
no-nonsense customers of today, stock the 


pagers designed with the real world in mind. 


uniden 


© 1002 Uniden America Corporation 


Uniden pagers. 


For more information about Uniden Pagers ; Call 1-800-292-2294. 
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Show the customer the proper method for 
securing battery plate screws, 


through the analyzer-conditioner. 


Mobile radios: 


1. Ensure all cable connectors are se- 
cure. The roof-mount antenna connec- 
tor center contact can be polished with 
an ordinary ignition file every few 
months (after a car wash). 

2. Microphone, antennas and even 
radio boxes can be substituted with simi- 


lar units to help to isolate a problem. 


Second flyer 
The second flyer covers do’s and 
don'ts of portable battery care, a topic 


SSS 


... lists can be customized 

for any shop’s particular 

needs. Your efforts toward 

customer satisfaction will 
be noticed. 


Da eee ES oer 
customers often ask about. Battery ca- 
pacity, charging cycles and memory ef- 
fect are explained in the introduction. 

Here is an example of information in- 


cluded in the second flyer: 

|, Minimize memory effect with a 
twice-monthly deep discharge (leave the 
radio on all weekend) followed by a full 
recharge. 

2. Use only the charger designed for 
the battery to be charged. 

3. Keep all charger and battery con- 
tacts clean. A pencil eraser works great. 

4. Allow the battery to reach room 
temperature (normally about one hour) 
before placing it in the charger. 

5. Store NiCd batteries fully charged 
in a cool, dry place. 

6. Do not discard a battery until it has 
been checked for memory effect. 

7. Do not store or transport batteries 
with loose metal, such as coins, paper 
clips and keys, to prevent short- 
circuiting. 

8. Do not use NiCd batteries as a 
hammer, and do not dispose of them in 
a fire. 

These example lists can be cus- 
tomized for any shop’s particular needs. 
Your efforts toward customer satisfac- 
tion will be noticed. any 


Professionals prefer 


Professionals know they can depend upon Multiplier 
2-Way Radio replacement batteries to deliver: heed 
@ Unbeatable performance @ Highest available capacity 
® Unsurpassed reliability @ Form, Fit and Function 
that meet or exceed O.E.M. @ Fast order processing 
®@ Made in U.S.A. 


Over 1000 batteries available 
for all 2-Way equipment. 


Call or write for our new 2-Way 
Radio and Cellular Catalogs. 


Contact us for the name of your 
nearest Multiplier distributor. 


Distributorships are 
available worldwide. 


w ew eas Si a, 
alti lier MULTIPLIER INDUSTRIES CORP. 
135 Radio Circle, P.O. Box 630, Mt. Kisco, NY 10549 U.S.A. 


Tel: 914-241-9510 Telex: 4932483 MULTUI FAX: 914-241-1103 
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MAXRAD, Inc. 
2495 Pan Am Blvd. 


Elk Grove, IL 60007 
Yoice: (BOO) 323-9122 
Fox: (708) 595-3951 
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Public safety enters the ’90s 
with projects, goals 


Electronic data interchange (EDI), digital standards and Project 25, and an 
overview of new projects top public safety’s communications interests. Here 
are highlights from the Seattle conference, Aug. 10-14. 


By Jane Bryant 
Staff Editor 


Project 25 and the advent of digital 
radio, as well as other projects, gar- 
nered much attention during the Asso- 
ciated Public-Safety Communications 
(APCO) national conference Aug. 
10-14 in Seattle. APCO. South 
Daytona, FL, is a trade organization 
dedicated to the enhancement of pub- 
lic safety communications. Here are 
the highlights: 


» Project 25— 
The APCO Proj- 
ect 25 Committee 
met during the 
conference to iron 
out details to 
bring digital radio 
into reality for the 
public safety sec- 
tor. “Our goal is 
to have a standard 
that will allow us 
to meet with sig- 
nals in the air.” 
according to APCO president John 
Powell. Project 25 is a joint effort of 
APCO and the National Association 
of State Telecommunications Direc- 
tors (NASTD). 

There is full participation with 
Canada and the Canadian regulatory 
body, he said. “We are moving toward 
an international standard,” Powell 
explained. 

Project 25 began in Albuquerque. 
NM. in 1990 to set digital standards 
for public safety communications. The 


SEA 


APCO-NASTD project 25 
committee representatives 


Aware Inc. 
Bendix/King 
Cycomm 
Digital Voice 
E. F. Johnson 
Ericsson GE 
GEC/Marconi 
Glenayre 
Motorola 


committee has been evaluating tech- 
nology for the standard selection over 
the past two years. 


FDMA 

Frequency division multiple access 
(FDMA) was determined as the access 
method, and it was reaffirmed at a re- 
cent Project 25 meeting, despite the 
demonstration of time division multiple 
access (TDMA) by Ericsson GE Mo- 
bile Communications, Lynchburg, VA, 
at the show. FDMA allows split chan- 
nels to 12.5kHz 
and is favored by 
Motorola. 
Schaumburg, IL. 


TDMA 

Ericsson GE's 
TDMA EDACS 
digital trunking 
technology offers 
advanced features 
and spectrum ef- 
ficiency. EDACS 
enables imple- 
mentation into 
existing systems 
and has provisions for future genera- 
tions of equipment. Ericsson GE said it 
will work with the Project 25 Commit- 
tee and will support the standards 
process. 

Besides the access method, other 
Project 25 standards have been deter- 
mined, with the exception of the 
trunking access, which still is pending. 


Modulation scheme 
QPSK-C is the modulation scheme 
adopted. “It allows a migration path to 


what we use today and what we will 
use in the future at 6.25kHz,” accord- 
ing to Steven Proctor, APCO first vice 
president. 

Vocoder tests were reviewed during 
the meeting. and improved multiband 
excitaion (IMBE) was selected as the 
standard. Digital Voice Systems Inc. 
(DVSI). Cambridge. MA, makes the 
vocoder, which takes analog voice and 
makes it digital. 

“Digital is as important to radio sys- 
tems as when we went from CW 
(Morse code) to voice.” Powell said. 
“We don’t want what happened in 
trunking—various standards—to hap- 
pen to digital.” 

The Project 25 Committee had a 
meeting scheduled at press time to 
discuss the digital standards further. 


> Project 26—Project 26 is an en- 
deavor to find a solution to frequency 
congestion in the New York-New Jer- 
sey area. It started in 1990 and is 
headed by Vincent R. Sule, communi- 
cations system director for Suffolk 
County Police Department in New 
York. 

The committee filed a waiver re- 
quest for frequencies from HDTV— 
ATV—and is wailing to hear from the 
FCC. “HDTV is going to be a battle, 
so right now, we are working on a 
political fight.” Stile said. “UHF-TV 
Channel 16 is the frequency we are 
after.” 

Stile said the Los Angeles County 
Sheriff Department went through the 
sume thing and eventually secured 
frequencies, “We have fire agencies 
that can’t talk to police. Its an 
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With the new SLV40, what you 
see is less than what you get. 


VOLUME 


Actual size — 
1.8° x §.75" x7" 


Minimum Size, Maximum Punch! 


What you see is the Mini-Com® Plus SLV40 from 
RELM Communications! It's the smallest, most 
compact mobile radio we've ever introduced. 

But, what you get is a powerful, versatile radio 
that delivers all your basic communications needs 
with incredible ease of operation...all at the afford- 
able price of only *482.00!* 

What more do you get? Just look at some of the 
features that will help make the SLV40 one of your 
best selling radios: 

* 40 Watts of power for a strong, far reaching 

signal. 

Two-Tone Sequential is built-in...not an 
additional option. 

CTCSS and DCS (standard & inverted) are 
built-in, too! 

Two controls for easy operation — no push 
buttons or squelch knobs. 


The complete Mini-Com® Plus lineup also includes the PT 
Series* 


— PTV56 VHF and PTLI46 UELF — portable 
UHF mobile radio. 


radios and the SLU25* These radios 
share the same features as the SLV40 
and are available only from 


RELM Communications! 


6 channel capability with bright, easy-to-read 
LED channel indicators. 


Rugged die-cast construction and surface 
mount device technology for outstanding 
durability and performance. 


A full complement of options, including 
DTMF capability. 


* Now witha 2 year parts & labor warranty! 


But, what if your customers want more? Fine. 
RELM offers the RSP Series portable radios and the 
RM Series mobile radios which have enough power, 
channel capability and additional features to satisfy 
the most ravenous high tech, power hungry appe- 
tite. And, all RELM radios carry our same firm 
commitment to quality. 


So, when you need radios, call RELM Communi- 
cations, Inc. 


We've got the equipment you need! 


™ 


COMMUNICATIONS 


7707 Records Street 


a 
Plus 
Indianapolis, IN 46226 fT, 


1-800-821-2900 hah AN ADAGE COMPANY 


* Manufacturers suggested retail price. Your prive may vary PT Series and $1023 not tor sale pending PCC approval 
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interoperability issue,” he satd of shar- 
ing UHF-TV spectrum. 

The FCC released its proposed 
HDTV channel assignments in the 
UHF band, and these are out for com- 
ment to broadcasters, who will re- 


arrange the list and submit it to the 
FCC, Powell said. 

A list then will be published. When 
the list is published, public safety 


agencies will see the list and should 
submit their comments on this, Powell 
stressed. 

Initial HDTV sets are selling for as 
much as $5,000 each, and if the price 
does not drop substantially after 20 
years, the channels could go back to 
public safety, Powell said. 


> Project 28—Project 28's goal is 


STS MOBILE 


COMMAND CENTERS" 


‘* Disaster’* Search & Rescue’ + Emergency «Special tnvestigation * Training * 


Our expertise in designing and 
equipping professional-quality, 
custom-use vehicles is unrivaled in 
the industry. For more than two 
decades, STS has provided specialty 
units for a wide variety of appli- 
cations, including trailer-trucks for 
remote television production, 
satellite news gathering vehicles, 
and mobile command centers for 
law enforcement and public safety. 


Featuring: 
* Custom Design, Quality 
Fabrication 
* Built-In Communications Control 
Centers 
* Engineering & Integration for: 
Mobile Radio & Telephone 
Systems 
Antenna & Computer Systems 
Video/Audio Systems 
* Optimum Operating Efficiency 
* Built-In AC Generator 
* Commercial Stock Chassis 


Call the STS HOTLINE with 
your requirements today: 
1-800-879-1787. 


XI! a 

Skaggs Telecommunications Service, Inc, 
3290 South Main » Murray, Utah 84107 
(801) 261-4400 © Fax: (801) 261-1580 
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to protect 2GHz microwave frequency 
from personal communications service 
(PCS) and personal communications 
networks (PCNs). “We support PCS, 
but don’t take our frequency away 
again,” Powell said. 

Sen. Ernest Hollings. D-SC, pro- 
posed legislation to permanently ex- 
empt public safety from reallocation, 
and the legislation is in the House for 
review. “Next to National Defense, 
public safety gets spectrum.” Powell 
said. 

Project 28 has had major successes, 
he said. “We can tolerate zero interfer- 
ence to our systems,” Powell said. 


» New projects—Two new projects 
have been slated by APCO— Project 
31 and Project 32. Project 31’s pur- 
pose is to identify PCN’s and PCS’ 
role in the future of public safety 
communications. 

According to the Cellular Telecom- 
munications Industry Association, 
Washington, DC, the cellular industry 
has 9 million customers now with 
222.000 users coming on-line a month, 
so APCO is examining its role in PCS. 
“We have very little direction or scope 
where PCS is heading,” Powell said. 
“We want to look at it.” 

Under the Project 32 heading. 
APCO plans to generate information 
technology membership criteria for 
information technologists who support 
public safety communications. The 
association acknowledges a need for 
an information technology sector 
based on the influx of exhibitors in- 
volved in this area at its annual meet- 
ing and show. System integrators such 
as Fairfax, VA-based TRW Command 
Support Division and International 
Business Machines’(IBM) Public 
Safety Solutions group exhibited at the 
show. (See News, October 1992.) 


> Electronic data interchange— 
Electronic data interchange (EDI) for 
FCC filings is under review by APCO, 
and APCO is the only association 
transmitting electronically in full to- 
day, according to speaker Steve Slavin 
of Chevron Information Technology. 
SIRSA is doing a little by EDI, and 
NABER has declined, he said. 

ANSI accreditation of the draft stan- 
dard for the FCC began in June, and 


The FM/AM-1600S 
combines a large 
color CRT and 
multiprocessor 
control to provide 
maximum 
performance and 
ease of use. 


jp pe [R/S f/) | A baht) 7 ASD Sf } Fe 
Ya LEXY (AK ey SAT YL) Wey) HONS Wy, GUM YW 
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The color CRT displays all information necessary to test an 
RF transmitter or receiver. Keystrokes are kept to a minimum 
by the extensive use of “soft keys’. The user can even select 
the colors to be displayed from a 16 color palette. The result is 
a level of operator convenience never before encountered ina 
service monitor. 

The RF system of the new FM/AM-1600S provides excellent 
spectral purity along with FM, AM and M capabilities. The 
instrument’ independent RF Generator and Receiver allow 
frequency offsets to 1 GHz for applications such as cross-band 
repeater tests and RF Injection while signal tracing a receiver 
front-end and I.F 

The digitized Spectrum Analyzer provides scan widths from 
1 kHz/div to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaled in dBm, dBuV, dBmV, dBV or dBuWw. 

Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0.2 mW to 200W; “store” and “recall” of front panel setups; 
RS-232C, IEEE 488.2-1987, SCSI [ANSI X3.131-1986) and EGA 
Interfaces. 

Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 

your local IFR representative. 


Radio Communications 
Service Monitors by: 


Innovative Accomplishments 
in Design — 
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IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8935 U.S.A 

Phone 316/522-4981 

IWX 910-741-6952. FAX 316/524-2623 


pilot transmittals began in July. There 
are about 150 vendors that handle EDI 
software. and Supply Tech, Ann Ar- 
bor. MI. was selected as the vendor for 
the pilot test only, which means that 
other vendors are not locked out of 
submitting bids for the actual system, 
Slavin said. The pilot tests are ex- 
pected to be completed this fall. 

An EDI filing system would allevi- 
ate many of the delays inherent in 
today’s licensing structure. For in- 
stanee, last year 15,700 applications 
were mailed back from the FCC for 
corrections. With EDI, data can be sent 
back and forth from the commission 
for simple questions to be answered 
electronically to save delays. 


Concerns 

Before EDI can become reality, 
these items need to be addressed: 

* The original signature requirement 
needs to be eliminated. Senate Bill 
1132 to eliminate the signature require- 
ment has to become law before EDIT 
can happen. 


e The payment of fees needs to be 
addressed. but in most cases. APCO is 
exempt of fees. so this issue should not 
pose a problem for APCO. 


Last year 15,700 
applications were mailed 
back from the FCC for 
corrections. With EDI, 
data can be sent back and 
forth from the commission 
for simple questions to be 
answered electronically to 
save delays. 


» Attachments and system descrip- 
tion segments can be amended to con- 


vert graphics into text paragraphs. 
The EDI benefits to the coordinators 
are improved service and turnaround 
to members: and FCC audit of services 
and fees, which will keep costs down. 


Costs 

The costs of ED] may appear high to 
some users, but not everyone will use 
EDI. The goal is to get the costs down, 
and those companies already involved 
with EDI will have lower costs. 

“EDI costs $300 to the sky-is-the- 
limit, depending on what you want to 
do,” Slavin said. Based on a modem 
and personal computer already in 
place, a ballpark figure is $2,000 plus 
labor to develop a data base for an FCC 
application and one or more overlays, 
Slavin said. This is an average one- 
time cost to start. Maintenance costs 
may run $100 to $500 a year, he said. 


» APCO goals—APCO president 
John Powell set the following goals for 
the organization under his reign: 

¢ To top the 10.000 mark in mem- 


WHEN TRAGEDY STRIKES, LACK OF 


COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief support 
groups, a portable communi- 
cations system is an absolute 
priority in times of emergency. 

The Tait Portable Repeater 
Station has been designed to be 
put into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 

Wherever life is in danger, the 

Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. Inc 


9434 Old Katy Road, Suite 11 
Houston Texas 77055, USA. Phone (1) (713} 984-868 
Qutside Texas 800 222-1255, Fax (1) (713) 468-69. 
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Big in Features, Small in Price, 
Sized Just Right 


ZETRON'S COMMUNICATIONS CONTROL SYSTEM 


Big in Value Big in Features 


You simply get more for your 
money. More features, more 
capacity, and better service -- 
all for less money. 


Zetron's Series 4000 Communications Control System 
is a multi-channel, multi-position radio control 
console that features: 
user-friendly, easy-to-use controls 
central control "switch" with plug-in options 
1 to 24 radio/audio channels 
1 to 8 desktop, rackmount, and/or CRT console positions 
full function DC, Tone, Local, and E&M channel control 
field programmable channel configurations 
field programmable button functions 
Automatic Number Identification 
LTR® remote control (LTR® trademark of E-F. Johnson.) 
self-diagnostics 
radio management statistics 
compact, easy to install 
shared radio/telephone headset interface 
e wide range of mic/headset interfaces 
@ big selection of companion products: 
— Programmable Paging Encoders 
— Multi-Format Encoders 
= Instant Recall Recorders 
— E911 Instant Recall Recorders 
— Fire Station Alerting Systems 


Sized and Priced 
Just Right 


Zetron specializes in distributed 
processing and modular hardware, 
so the cost of a small or medium- 
sized system can be really quite 
low. Because you don't pay for the 
"overhead" of a huge system, you 
can out-right buy Zetron equip- 
ment for the same money you'd 
spend on the "downpayment" of 
comparable equipment. 


Big in Quality 
With Zetron, quality begins with 
good design, continues with top 
performance, and remains with 
excellent service. We'll be there 
when you need us. 


For more information, call, fax, or write 
Zetron's Public Safety Division. 


ZETRON 


12335 134th Ct. NE. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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For self-supporting towers, guyed towers, 
poles, fiberglass or concrete equipment 
shelters, installation and the best warranty in 
the industry...call ROHN. 


ROHN 


6718 West Plank Road 
P.O. Box 2000 

Peoria, Illinois 61656 
PH: 309-697-4400 
FAX: 309-697-5612 


45 years of experience 
in the communications 
industry! 
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bership. The organization has more 
that 9,500 members currently. 

* To participate more at 
organizations. 

* To incorporate electronic data in- 
terchange (EDI}—ANSI transfer with 
the FCC filings. “Terry Fischel of the 
FCC said when the EDI system is up, 
the commission 
could award li- 
censes in as few as 
three days,” ac- 
cording to Powell. 

¢ To look at 
9-|-I standards for 
an interface be- 
tween wired and 
public safety 
communications. 


sister 


POWELL 


> APCO officers—New officers 
were selected for the 1992-93 year 
with Ronnie Rand, outgoing 1991-92 
president, selected as the 
organization’s new executive director. 
(See News. October 1992.) 

APCO selected Powell as president 
for the next year. Other new officers 
include president-elect Frank L. 
Huggins: first vice president Proctor; 
and second vice president Ross Morris. 


““‘We need new blood, new 

ideas and different people 

willing to get involved.”’ 
— John Powell 


The APCO board of officers is the 
policy-determining body for the asso- 
ciation and its subsidiaries. The mem- 
bers of the board are elected from the 
active members of the association. 

At a future leaders seminar, Powell 
reached out to members to become ac- 
live in the organization. “We need new 
blood, new ideas and different people 
willing to get involved.” he said. 


a2 


24 HOUR RECORDING 


We just put 24 hours of 
information into a single, 
easy to handle, easy to load, 
easy to store VHS tape. 

Introducing the TEAC CR300 
series communication recorders. They 
combine the convenience of 24 hour recording on a 
single VHS tape with the fixed-head reliability of open 
reel recorders. 

The CR300 series can record up to 20 individual 
channels of audio. With TEAC’S VHS format your 
recordings are protected inside a compact cassette. 
So, you don’t have to worry about all the problems of 
handling and storing tape reels. 

Additionally, our single VHS transport design 
saves space, making it the perfect choice for desktop 
and rack mount installations. The reliability and per- 
formance of the CR300 series is enhanced by the 
features you'd expect from open reel recorders like 
serial, parallel and redundant operation. And you can 
configure the CR300 series to meet virtually any sys- 
tem requirement. 

So, if you're looking for 24 hours the reliable way in 
one convenient package call TEAC, the leader in com- 
munication recorder design. 


THE 
RELIABLE 
WAY 


From the company that set the standard for 
VHS fixed-head recording. 


TEAC. 


Information Products Division 


TEAC AMERICA, INC., 7711 TELEGRAPH ROAD, MONTEBELLO, CA 90640, (213) 726-0303 EXT. 461. 
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Zen and the art 
of systems maintenance 


The real system you're working on ts yours. 


By John Lapham Sr. 


When Gregory Bateson first intro- 
duced General Systems Theory under- 
graduate courses at Stanford Univer- 
sity, he lamented that, although the 
students could name the components 
of a system, they “lacked epistemic 
cognition.” 

In other words, they just didn't get 
it. 

What bothered Bateson was the stu- 
dents” inabilitics to apply terms they 
had used to real systems ina way that 
demonstrated that they truly under- 
stood systems thinking. 

Troubleshooting a multisite paging 
system gives me many opportunities 
to discover whether or not “IT get it.” 
Whenever I visit a site to check a prob- 
lem, | realize the problem may have 
origins elsewhere in the system. 


The Olympia visit 

One day began with a trip to Olym- 
pia, WA, 70 miles south of Seattle. 
Stopping ata colfee shop a block from 
the transmitter shelter, [ cased from 
behind the steering wheel and imme- 
diately stooped over. Something had 
gone out in my lower back, and | could 
not stand upright. | thought over the 
morning and could not recall having 
lifted anything heavy. 

After filling my thermos with fresh 
coffee, ] went on to the transmitter 
shelter where [| began the diagnostics 
on the QT-250B transmitter. 

The grid current was quite healthy 


Lapham ty communications systems field engi- 
neer at Ratelco Communications. Seante. 
Rateleo is a division of Clackamas Communica- 
tions, 


at [OmA, but the plate current was 170 
mA. For 100W output, that was too 
high. The tube was beginning to show 
signs of age. But was that causing the 
missing pages? Not likely. 

Next, [ listened to the link receiver 
signal. It was strong, very strong. The 
2,175Hz keying tone could be heard at 
the beginning of each transmission, and 
the receiver and transmitter modem 
key light came on properly. 

I listened for the brie! 660Hz FSK 
mode signal. which comes on after the 
initial 2.175Hz signal. It too was evi- 
dent. as was the modem’s FSK status 
light. 


Whenever I visit a site 
to check a problem, | 
realize the problem may 
have origins elsewhere 
in the system. 


The key and mode signals are part of 
e I 


the signaling subsystem for the paging 
system. 

Systems are made of interdependent, 
interrelated components. Some compo- 
nents make subsystems. 

Paging terminal signals include 
transmitter signaling tones, as well as 
CAP codes and digital, audio or alpha- 
numeric data. The 2.475Hz and 660H:- 
signaling tones form a subsystem. Be- 
cause they were present. the missing 
pages were caused by other reasons. 

Next. I observed the transmitter out- 
put on the service monitor. The digital 
FSK signaling looked good. Deviation 
was correct, and the square waves were 


picture-perfect. The modulation sub- 
svsiem was operating correctly, 

It was time for some test pages. 

Bad news. The Olympia site was 
sending corrupted pages. It wasn't ex- 
actly “missing pages,” rather, it was 
lransmilting corrupted data for some 
of the pages, In this case, four of the 
10 pages were useless. Some only had 
three or four digits. Now what? 

Remember, in paging systems, 
phone calls come from the local area 
serving the paging terminal and from 
long-distance lines, Even if these long- 
distance lines are dedicated as non-toll 
lines. they extend over a much greater 
distance. The long-distance lines rep- 
resent a subsystem of the paging ter- 
minal telephone line system. 

With that thought in mind, | called 
a technician at the shop in Seattle and 
asked him to send 10 test pages. Bingo! 
All 10 of pages came through 
uncorrupted, 

I considered that the problem might 
be a bad trunk card at the paging ter- 
minal, but if that were the case, there 
would be missing pages on locally 
dialed calls, also. Because no trunk 
cards at the paging terminal were dedi- 
cated to long-distance lines, the prob- 
lem probably had to do with low sig- 
nal levels coming into the paging 
terminal. 

T called another technician and told 
him the problem was with the long- 
distance telephone lines. He agreed 
with my reasoning and was satisfied 
that the paging transmitter was work- 
ing properly. 


The Lake Stevens visit 

Before T had time to congratulate 
myself. my other pager started beep- 
ing. | looked at the liquid crystal dis- 
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THE WORLD'S FINEST PROFESSIONAL ANTENNAS FOR 


900 MHz MULTIPLE ADDRESS RADIO SYSTEMS 


Enjoy top performance and maximum reliability from your 900 MHz Multiple Address Radio System, using Scala/Kathrein 
fixed-station antennas. The full range of directional and omni types includes collinears, panels, logs, yagis, slots and half-parabolics. 
Most models include rugged fibreglass radomes to insure reliable operation in icing conditions, a yery important consideration at 
900 MHz. Designed by Scala and Kathrein, manufactured by Scala in the USA and backed up by Scala's 35-year reputation for the 
finest customer service, these antennas are "preferred by professionals" around the World for optimum system performance. 


We will gladly help with antenna selections and array designs to meet your special needs. 


OMNIDIRECTIONAL ANTENNAS 

Model Gain Bandwidth Pol Type 

UBO-900 (K-7511641) 0 dBd 860-960 MHz Vv Radome-protected Collinear Dipole Array 
OGB3-900 (740-251) 3 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
OGB6-928 (740-195) 6 dBd 928-953 MHz Radome-protected Collinear Dipole Array 
OGB6-900 (K-7516641) 6 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
OGB9-900 (740-189) 9 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
SL-8 Paraslot® 11.5 dBd 928-953 MHz Radome-protected Eight-Bay Slot Array 


DIRECTIONAL ANTENNAS 

Model Gain Bandwidth F/B Pol = Type 

Ty-900 10 dBd 890-960 MHz 20 dB YAGI 

RY-900 10 dBd 890-960 MHz 20 dB Radome-protected YAGI 
CL-900 8 dBd 800-960 MHz 35 dB Radome-protected LOG 
LP10-900 (K-732261) 10 dBd 790-960 MHz 25 dB Radome-protected LOG 
BP6-900 (A-6335641) 6 dBd 870-960 MHz 25 dB V Radome-protected PANEL 
BP9-848 (740-217A) 9 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP11-875 (740-028) 11 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP13-875 (A-633061) 13 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP16-875 (740-215) 16 dBd 790-960 MHz 20 dB Radome-protected PANEL 
MF-900 14 dBd 890-960 MHz 23 dB MINIFLECTOR® 

PR-900 18 dBd 890-960 MHz 25 dB H PARAFLECTOR® 


SCALA ELECTRONIC CORPORATION 


P.O. Box 4580, Medford, OR 97501 (USA) Phone: (503) 779-6500 Fax: (503) 779-3991 
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Sometimes, 
you need more than 
guy tension and 
tower alignment, 


Ta: not intended to minimize the importance of a regular schedule of 
tower inspection and maintenance. In fact, the LeBLANC Group leads the 
industry in providing inspection and maintenance services for thousands of 
towers throughout the U.S. and the world. 


But sometimes, circumstances can create the need for broader capabilities 
than your present Inspection & Maintenance services provider may be able 
to offer. At LeBLANC, we can give you the additional assurance that our 
Emergency Restoration Service crews will have you back on the air within 
72 hours after you notify us that a covered tower hos failed due to a 
storm, earthquake or even vandalism. In fact, we quarantee it. 


Cost-effective programs 


When you think about it, both 1&M and ERS are risk-management tools. 
But they have to be cost-effective to make sense economically. That's why, 
at LeBLANC, we sit down with you to discuss your needs, your exposure 
and your plans. Then we develop a program designed specifically for you, 
whether it’s Inspection & Maintenance alone or some combination of I&M 
and ERS. 


If that kind of approach makes sense to you, call us at 1-800-831-0974 
and let's talk. No other company in the industry can offer you the same 
level of experience or the network of service branches in North America 
that you get from LeBLANC: whether you need o tower alignment or a 
whole new tower. 


fas 
L&R Communications, Limited 
2301 Bridgeport Drive 
Sioux City, lowa U.S.A. 51111 
Telephone: (712) 252-4101 


FAX: (712) 252-2803 
WATS: (800) 831-0974 


A member of the @m LeBLANC Group of Companies 
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play (LCD) and saw a familiar num- 
ber. This time the problem was with 
the Lakes Stevens paging site 100 
miles away. The monitoring cquip- 
ment was sending “low power” alarms. 

“Darn.” I muttered, “Ive fixed that 
three times this week and it still 
doesn’t work.” 

Loading the equipment into the 
Toyota. I realized that my back sull 
was in bad shape. But that had to wait. 

My house is a few blocks from an I- 
5 on-ramp, so | stopped by to let my 
Wife know that it would be another late 
night for me, She noticed my back 
bothering me and asked whether [ in- 
jured it. 

“No,” Lreplied. “it just happened out 
of the blue.” 

With my thermos filled with coffee, 
I hit the road for Lake Stevens. When 
I got there, the transmitter was at full 
power, 

I called the answering service. The 
service reported that the Lake Stevens 
status alarm reporter stopped calling 
in almost exactly when | arrived. 


What could it be? For three days the 
status alarm reporter had been calling 
in with a low power alarm status. And 
for three days I had been running up to 


. so now I just sat 
and stared at the 
backside of a paging 
transmitter and waited 
for the Buddha to 
whisper in my ear. 


Lakes Stevens to find absolutely no 
power output problems. 


Troubleshooting review 

| went over my troubleshooting pro- 
cedures. Each time I entered, opened 
the cabinet door. took down the read- 
ings, Monitored the output and kept my 


16 REASONS TO BUY 
OUR RF AMPLIFIERS 


ee 


eyes on the power output and the sta- 
tus alarm reporter. | had checked the 
reporter already. and it was operating 
properly. What could the problem be? 

| swung the transmitter away from 
the wall and opened the cabinet’s back 
door. Taking my screwdriver to every 
terminal block, | made sure that cach 
screw had been torqued properly. 
Nothing was loose. 

I brought my stool around buck, sat 
down and stared at the equipment. | 
was at a loss for ideas. 


*Stuckness’ 

In Zen and the Art of Motorcycle 
Maintenance, author Robert Persig 
refers to this state of mind as 
“stuckness.” My mind was stuck in a 
rut that was gelling me nowhere with 
this problem, so now [ just sat and 
stared at the backside of a paging 
transmitter, and waited for the Buddha 
to whisper in my ear. 

I reviewed the week. 

I first came to Lake Stevens to in- 
stall an intermod filter in the transmit- 


New AOR 
Scanner 


1000 Channels. 
500KHz- 
B00MHz 


A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier. Our product 
line includes: 


¢ VHF Low Band to 400 watts 

¢ VHF High Band (140-200 MHz) to 300 watts 

¢ UHF Low Band (400-550 MHz) to 400 watts 

© UHF High Band (800-960 MHz) to 150 watts 

* True continuous rating at high ambient 
temperatures 


© “Bullet-Proof” heavy duly protected am- 
plifiers for mobile and simplex applications 


VoCom/RF Corporation 


Quality since 1979 


orwes mohair 
SOU eK VAD RA WA Ww 
oe 


ACE 


COMMUNICATIONS 
10707 E. 106th St. Fishers, IN 46044 


Toll Free 800-445-7717 
” 
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1/800-872-6233 


Call 1-800-USA-MADE 


Fax; 708/885-0723 


Visa and Mastercarc = 
(COB sh¢huy hig 


FAX (317) B49-8794 


ee 
Vee 


F %, | 
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he ProTekTor is designed to re- 
Toei monitor your tower lights 
to FAA and FCC requirements. 
The Pre eer ca mero: all 
types of tower lights includin 
steady burnin Hoshing snd 
photocell-controlled. Tower Light 
Controllers with built-in alarm 
outputs are interfaced directly, 
ane hoe without alarm capa- 
bility are easily monitored by 
installing current sensors in the 
power leads to the lights. The 
ProTekTor will alert you to all 
problems by icsthedicely calling a 
pager, o computer, and/or a 
person (up to 4 different 
hone numbers can be 
called). The ProTekTor can 
provide a hard copy re- 
port to verify proper oper- 
ation of itself and the 
telephone line. 


The ProTekTor has addi- 
tional inputs for monitoring 
other vital site conditions 

such as AC power, intrusion, 
temperature, etc., and its relay 
driver outputs can be used to 
| automatically or manually control 


back-up {or other external) 
equipment. The ProTekTor also 
has an extensive Event History Log 
® which provides a detailed time/ 


date stamped record of all 
problems and actions taken on 


Protect Your Tower with a pep ang mors 
The Prolektor Monitor, Alert, and Control System 


$1,000! 


Our original products, the ProTek 
24 and Profek jr are larger and 
more advanced ie those sites that 
require more extensive monitoring 
capability, as well as the ability to 
monitor RF power. For more in- 
formation on our ProTek family of 
Monitor, Alert, and Control 
Systems, call us at: 


(919) 876-8294 or 
FAX (919) 876-5666. 


| PAGEIEK inc 


The Monitoring and Control Experts 
2801 Spring Forest Roa 
Raleigh, NC 27604 


oa dor ae ane ve ' 


ler. Because the filter reduced the 
power output, | adjusted the power to 
compensate, but the power still was 
below the transmitter’s rated 100W. 

Could there be a heat problem? My 
eyes scanned the back of the transmit- 
ter. Eventually they rested on the 3- 
inch box fan. I counted the blades, all 
four of them. Wait. why had they 
stopped turning? 


The Buddha had whispered. A flood 
of revelations surged through my 
mind. Each time | came to Lake 
Stevens, I opened the cabinet door, 
cooling the transmitter. 

The cooling system had failed at the 
back of the transmitter, but when | 
opened the door, the system had expe- 
rienced second-order change. 

Second-order change occurs in a 


RELIABLE 
2-WAY RADIOS 


For Quality manufactured 
mobile radiotelephones 
with technical support, 

custom software, 
widebandwidth, 
CTCSS tones, 


and cloneable 
CONTACT: 


TAD RADIO 


of Canada inc. 


509) 326-1511 


Fax (509)326-1430 Canada Ph{604)545-1150 
P.O, Box 10160, 612 N. Maple, Spokane, WA 99209 
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The ULTIMATE 
vosoov.surnosoor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH's cases 


for two-way radio equipment. 


LEATHERSMITH’s specially-developed, steer 
hide leather cases are expertly designed by Penn- 


sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 


polished steel and sturdy molded nyion. 


Rich, full-grained 
leather cases for 
the latest models 

In stock now! 


LOGO IMPRINTS 
(M CHOICE OF 
COLORS 


Your cholce of covers is included in our low,low 


prices. 
“Delivered on time ALL the time!" 


Call TODAY for your FREE information pack 


Toll-Free 1-800-233-0440 Fax 717-933-5653 


EATHERS Hi 


417 Frystown Rd. 
Myerstown, PA 17067 
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system when chaos is introduced. In 
this case, the cooling system works as 
a closed-cabinet cooling system. Sen- 
sors inside the transmitter measure 
temperature and close a switch when 
the temperature reaches 90°F. 

But this sensing system design Is 
predicated on a closed-cabinet model. 
With the doors open, it no longer is the 
same system. I had thrown a little 
chaos into the cooling system and, in 
the process, upset the sensing system, 


The science of chaos 

Chaos by James Gleick introduces 
readers to this new science. 

Gleick’s introduction to this new sci- 
ence of process rather than order 
tells of Edward Lorenz, a Massachu- 
setts Institute of Technology (MIT) 
researcher. 

Lorenz once was using a computer 
to plot weather patterns. As an ex- 
tremely simple mathematical model 
generated the weather patterns, Lorenz 
watched the screen as weather fronts 
unfolded. 

The differential equation contained 
only a few terms, nothing quite like 
real weather mathematical models, but 
the equation was enough to generate 
warm fronts, cold fronts, thunder- 
storms and so forth on his make-be- 
lieve planet. 

One day, as he watched a weather 
front emerge, someone telephoned him 
and asked him to come to another MIT 
campus office where he conducted 
research. He stopped the program and 
resolved to continue it in its current 
weather pattern later. 

When he returned. he re-entered the 
numbers he previously used. In a few 
minutes, he witnessed the creation of 
an entirely different weather pattern. It 
did not resemble his original weather 
pattern in the slightest. Exasperated, 
he re-entered the numbers, and the 
same “problem” occurred, 

[It was some time before he discov- 
ered that, when re-entering the num- 
bers, he had entered 0.506 for one 
value when the exact value was 
0.506127. Because he had omitted the 
numerical value 0.000127 from his re- 
entry, an entirely different weather 
system had been created. By this error, 
the description of a new science came 
in to being: The science of chaos. 


The problem with second-order dif- 
ferential equations found in many sci- 
entific and engineering problems is 
that, when certain values are exceeded, 
the equation no longer produces 
predictable outcomes. This was the 
case with Lorenz's weather pattern- 
generating cqualion. More impor- 
tantly, in making this error he intro- 
duced the concept of sensitive depen- 
dent initial conditions. 

That 127/10.000 difference in the 
entry for one value in the equation was 
so important that, although nearly in- 
finitesimal, it dominated the outcome 
of the equation’s solution. 

Systems are composed of interde- 
pendent and interrelated components. 

Remember the Olympia site? When 
paging information is sent to the site, 
several things happen before the trans- 
mitter begins sending. First, the 
2,175Hz tone must arrive to key the 
transmitter. A 660Hz tone must follow 
soon after to put the transmitter in FSK 
mode. 

If the 660Hz tone is not detected, 
the transmitter remains in analog 
mode, and no digital paging data is 
transmitted. This is an example of sen- 
sitive dependent initial conditions. 

For the paging transmitter in Olym- 
pia, the second-order change is the 
change from FSK modulation to ana- 
log modulation when the initial condi- 
tions are violated. At the Lake Stevens 
site, the second-order change occurred 
when I opened the cabinet door, The 
sensitive dependent initial conditions 
had changed: therefore, the outcome 
changed significantly. 


When | stepped inside the house, I 
saw my wife. Doris. working on a 
Word Jumble puzzle in the newspaper. 
She enjoys unscrambling the letters 
and solving the puzzle. Looking up, 
LAL RS RT TEND 


.. . language is a com- 
munications system, and 
words are subsystems. 
Letters of the alphabet 
are components in this 

word subsystem. 


RR Se SE eS 
she asked, “How’s your back?” 

“Oh, it’s fine now. It was just a sys- 
tems problem,” [| replied. 

She looked confused for a moment 
and then returned her attention back to 
her own systems problem. 

You see. language is a communica- 


lions system. and words are sub- 
systems. Letters of the alphabet are 
components in this word subsystem, 
and in the case of the Word Jumble 
puzzle, the components are in the 
wrong order. Thus, there is a systems 
failure lo communicate. And Doris was 
trouble-shooting that systems problem. 
Systems are everywhere 


Reference material 


. Gleick, James, Chaos Making a New 
Science. Penguin Books. 


. Jessen, Elaine, Systems Theory f, Amioch 
University, Seattle. (Kinko's Copies, 810 
NE 45th St. Seattle. WA 98105). 


. Persig, Robern, Zen and the Art of Motor- 
cycle Maintenance, Bamam Books. 


Henry builds them to last. 
B Lo-Band BUHF 


RF POWER 
AMPLIFIERS 


MOBILE, BASE & REPEATER 


Henry Radio has Amps that are priced right, in stock 
and ready to ship. As the pioneer in solid-state Amps, 


@ 10 Waits to 


AEA DATA 
AOR 
ASTRON 
BECKMAN 
BIRD 


CENTURIAN 


ALSO IN 
STOCK: 


CUSHCRAFT 


FANON 


HENRY 

ICOM 

JABRO 
KANTRONICS 
LARSEN 
MAXON 
OPTO 

PIPO 
RADIUS 


@ Hi-Band @ SOOMH2z 500 Watts 


H ENRY 2050 S. Bundy Drive, Los Angeles, CA 90025, 


Toll Free; 1-800-877-7979, Or: 1-310-820-1234, 


RA DIO FAX 1-310-826-7790 


Back to the back 

After installing a new fan, 1 began 
loading my equipment into the truck. 
As I pushed the bucket seat forward, | 
noticed that it was not in the position 
where my back felt most comfortable. 

Earlier in the day, before leaving for 
Olympia, 1] must have put something 
behind the seat and failed to adjust the 
back rest properly. That change in how 
the back rest inclined had affected my 
lower back support. No wonder my 
lower back was oul. Sensitive depen- 
dent initial conditions had struck 
again. 

It was 9:45 p.m. when | pulled into 
the garage. 
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Tower lighting continues under scrutiny 


With the recent FCC bombshell is- 
suance of tower lighting violations to 
multiple licensees on towers, owners 
and licensees alike are concerned 
about the heavy fines levied and 
the liability for deficient tower 
Maintenance, 

The FCC, in conjunction with FAA 
guidelines. requires tower lights to be 
checked daily for proper operation, and 
it makes all radio licensees that use the 
tower responsible for maintaining 
aviation Obstruction marking and re- 
porting light outages to the FAA 
promptly. The licensees are subject to 
a “base amount” $8.000 fine for light- 
ing violations. 

“If you are a tenant en a tower, get 
it in your contract that if there is a 
forfeiture of money for a violation, 
make the tower owner responsible for 
payment.” Ralph Haller, Private Radio 
Bureau chiel. told an audience at 
IMCE/Fall in Atlanta in September. 


The FCC is looking at some changes 
in its tower lighting regulations. Haller 
said. 

In the meantime, companies 
emerged at IMCE/Fall to assist licens- 
ees and owners with tower lighting 
concems. 

One company, TowerWatch, To- 
peka, KS, offers a 24-hour-a-day tower 
monitoring service. The company has 
two monitoring facilities, one in Cape 
Girardeau, MO, and the other in 
Leavenworth, KS. 

TowerWatch can install a system to 
monitor tower lighting continuously, 
and if a problem develops. the system 
reports it to the company’s central sta- 
tion. The company notifies its clients 
of outages and. if the customer desires. 
will notify the FAA. Lighting outages 
are to be reported to the nearest FAA 
Flight Service Station office if they are 
not corrected within 30 minutes, 

TowerWatch has 15 major clients. 


and some of these have muluple lic- 
ensees and sites. 

Gilcris Lighting. Richmond, VA. 
makes a 20-year light bulb for tower 
beacons. The Krypton gas bulb en- 
hances brightness and extends filament 
life. offering 175,000 hours of use. 

The Performer light bulb ts guaran- 
teed by Gilcris for 20 years and is 
available in 600W or 85W. The light 
bulb consumes less power than tradi- 
tional bulbs. 

Gilcris has been manutacturing a 
long-life battery for consumers and 
delved into the tower obstruction 
marking business six months ago. 


MSS future in mobile radio 
indicates growth 

Land mobile radio is the fastest- 
growing segment of mobile satellite 
service (MSS), according to Ron 
Mario. president of Comsat, Washing- 


TNF-200 Tuneable Notch Filters 1.5-850 MHz 


Features 
@ Deep notch to 35 dB 


*® Low VSWR 

e Low loss: <0.5 dB 

@ Passes to 2.4 GHz 

e Up to 25 watts power 


TNF-200 


norow Panel 


rncar 


e Rugged construction 
@ Cost: low as 89.10 


TNF-20) is a family of nine models notch filters, covering 1.35 10 850 


AFFORDABLE 


MHz... with low insertion loss over an extremely wide bandwidth. For 
example the 30) MIIz version passes >500 MHz or 13 umes the notch 
frequency. This is superior to cavity filters. which also are much larger and 
more costly. Most of the models cover more than one octave using one 
easily tuned adjustment, High Q circuitry assures a deep notch and fow 
insertion loss (less than 0.5 dB at 1.0 GHz) thus making EAGLE filters 
your best chowe 

These filters are useful for high 
performance Speetrum measure- 
ments by providing a 20 to 30 dB 
improvement of anulyzer dynamic 
range. In harmonic measurements, 
for example, simply noteh the carrier 
and remove some allenuation to view 
low level harmonws, 

Noteb fillers can also he used to 
eliminate or tdeatily off-band inter 
ference in communication systems, 

The TNE-240 fitters are in stock for immediate delivery! 

But EAGLE ts more than notch filters. We provide LC filters to 1.0 
KW, Power Combiners, Diplexers, Triplexcrs and Return Loss Bridges. 


Need More Information? Call or Write Today! 


Phone Voice: (316) 942-5100 


CAEERE Fax: (316) 942-5190 


WiC Ht TA P.O. Box 9446 Wichita, KS 67277 
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MOBILE DATA 


Dispatch service or delivery vehicles, check customer account 
information in the field, or coordinate emergency or relief efforts. 
PacketCluster’ mobile data systems provide real-time messag- 
ing, electronic mail, and database access at an affordable price. 


* Complete - hardware and software supplied as a 


ready-to-run system 


* Cost-effective - PC-based, no mainframe computer required 
* Versatile - use for virtually any remote/mobile electronic mail 


and messaging application 


Call today! For more information, contact: 


PacketCluster® Systems 
148 LINDEN STREET, WELLESLEY, MA 02181 
TEL: (617) 235-6400 FAX: (617) 239-1616 
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ton. DC. Currently, land mobile con- 
stitutes only 15% to 18% of the MSS 
market, Mario told a September IMCE/ 
Fall audience in Atlanta. That figure is 
expected to increase rapidly as Comsat 
debuts its land mobile terminal. 
Around the first of the year, an 
Inmarsat-M land mobile terminal is 
due. The prototype unit weighs about 
25 pounds. but Mario anticipates the 
working model's weight to be 10 
pounds. “This will be our next step in 
communications growth.” he said. 
Mario foresees revolutionary serv- 


ices in 1993. These include: 

> vlobal paging service. 

> personal hand-held satellite tele- 
phone. 

} more integration of satellite and 
cellular service. 

> evolution of digital capability. 

> some form of PCS service. 

Exponential growth in services is 
expected for MSS, he said. “I think the 
land mobile side over the next three to 
four years will dominate growth in 
satellite services in terms of percent- 
ages.” he said. 


National Dispatch Center, Anterior Technology join to provide 


The National Dispatch Center 
(NDC), San Diego, and Anterior Tech- 
nology, Menlo Park, CA, have agreed 
to provide electronic mail services for 
alphanumeric pager and electronic 
mail users. Anterior Technology will 
provide an clectronic mail (E-Mail) 
gateway, and NDC will provide the 
network hub and distribution to paging 


companies throughout the United 
States. 

Subscribers can new receive notifi- 
cation on their alpha pagers that they 
have E-Mail waiting. They can also 
send full-text messages to anyone in 
the NDC database from their E-Mail 
systems, 

The alphanumeric page shows the 


NDC to provide 
alpha dispatch for SkyTel 

SkyTel, Washington, DC, has se- 
lected the National Dispatch Center 
(NDC), San Diego, to provide opera- 
tor dispatch of paging messages in the 
United States for its SkyWord alpha- 
numeric paging service. 

SkyTel chose NDC after months of 
examining various options and testing 
NDC service. The NDC systems will 
maintain SkyTel’s PIN number input 
and then answer calls with a personal 
greeting upon the subscriber's request. 


E-Mail services 


date and time the message arrived, its 
subject matter, sender and urgency, 
and the subscriber can choose to have 
the system send pages based on the 
listed criteria. For cxample, subscrib- 
ers can choose to have only E-Mail 
messages from a specified person or of 
a specified urgency generate an alpha- 
numeric page. 


Hutton Solves Mounting Problems with SDI Mounts 


¢ Slide Mounts 


Quality mounts of rugged construction are 
available with Hutton's great service. 

Hurry! Call Hutton for your free guide and 
1992 update to mobile mounting equipment. 


¢ Gooseneck Mounts 
¢ Mobile Office Mounts 
¢ Universal Portable Phone Mounts 


Hutton Communications Hutton National 


4112 Billy Mitchell Drive 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 


5600 Oakbrook Pkwy.#280 
Norcross, GA 30093 
404-729-9413 
FAX 729-9567 
800-741-3811 


9810 FM1960 
Humble, TX 77338 
713-446-4050 
FAX 446-5779 
800-325-8950 
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Where Are 
They Now? 


Others may have faded .... BUT 
TOWER STRUCTURES, INC. 


“IS STILL HERE! 


A recent advertisement in this 
publication caused concern among 
our customers. Why? They were 
concerned that the service and 
dedication which they have receiv- 
ed for many years from TOWER 
STRUCTURES, INC. would no 
longer be available to them. We 
appreciate their loyalty and con- 
cern and would like to reassure all 
of our customers that despite the 
implication of the advertisement , 
TOWER STRUCTURES, INC. 
will continue to serve our custom- 
ers as we have since 1968. 


TOWER STRUCTURES, INC. 
will continue to provide in-house 
engineering by our teamof register- 
ed professional civil and structural 
engineers, TOWER STRUCTURES, 
INC. will continue to manufacture 
only the best quality towers and 
shelters. TOWER STRUCTURES, 
INC. will continue to provide all 
phases of site construction, tower 
erection, and antenna installation 
with our own staff of full-time em- 
ployees. 


TOWER STRUCTURES, INC. 


1869 Nirvana Ave. Self Supporting Towers 

Chula Vista, CA 91911 Guyed Towers 

Phone: (619) 421-1181 Concrete Shelters 

FAX: (619) 421-0533 Steel Shelters 
Aluminum Shelters 
Monopoles 


Serving the Industry since 1968 
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News 


Alexander wins 
partial judgment 

Alexander Balleries, Mason City, 
IA, has prevailed in U.S. District Court 
for the Northern District of lowa on a 
motion for partial summary judgment. 
Alexander had filed a motion that two 
of Motorola’s patents, which allegedly 
cover the Dynatac portable cellular 
telephone and STX two-way and re- 
laicd two-ways, were not infringed 
because Alexander did not make cel- 
lular telephones and two-way radios. 
The Court agreed with Alexander that 
their batteries did not infringe these 
patents because the use of a replace- 
ment battery is permissible repair. 

The Court denied Motorola’s motion 
to dismiss Alexander’s counterclaims, 
including an antitrust counterclaim for 
monopolizing or attempting to mo- 
nopolize the battery market; an Iowa 
common law counterclaim regarding 
interference with Alexander’s prospec- 
tive contractual relationships; and a 
federal Lanham Act counterclaim, 
based in part on a Motolola press re- 
lease, which the Court said was 
misleading. 

Motorola, Schaumburg, IL. began 
this action in November 1990, alleg- 
ing patent infringement of a number of 
U.S. patents. Alexander has counter- 
claimed against Motorola, alleging 
various acts of unfair competition. 


Signalcrafters acquires 
Ledex Products 

Signalcrafters, Lawrence, KS, has 
completed the acquisition of the Ledex 
Communication Systems Products line 
from Lucas Ledex, Vandalia. OH. 
Lucas Ledex is a division of the Brit- 
ish multinational company. Lucas 
Industries. 

The line-up includes Netcheck com- 
munication path testing systems; sub- 
SCADA alarm, telemetry and control 
systems; Cell-sentinel remote site 
monitoring and communications sys- 
tems; and SpecSYS signalling format 
conversion systems. 


aoc 


A CT update 


Technician-Of-The-Year program continues 


By Thomas Green 


The  Technician-Of-The- Year 
awards program recognizes the role 
technicians play in the industry and 
honors a technician who shows out- 
standing effort in customer service, job 
performance, professionalism and 
teamwork. 

Michael Tillett of Coastal Commu- 
nications, New Bern, NC, accepted the 
first award in May 1992 at NABER’s 
Annual Mobile Communications 
Conference. 

The ACT volunteer leadership coun- 
cil believes the award program already 


Green is instructor and communications manager 
of communications electronics at Ranken Tech- 
nical College, St. Louis, He is ACT's volunteer 
leadership council chairman. ACT, the Associa- 
tion of Communications Technicians, is a mem- 
bership section of NABER, the National Asso- 
ciation of Business and Educational Radio. 


SIGNAL-TO-NOISE 
Voting Comparator 


Improve coverage by 
adding receivers 


e Expandable to 32 Channels 

* Continuous Voting 

« 19° Rack Mountable 

¢ Select/Disable Switches for 
Manual Override 

¢ Can be used with RF Links or 
Dedicated Lines 

* LED Indicators 

* Hundreds in Service 

® More 


— Competitively Priced — 
For more information call or write: 


Doug Hall Electronics 
Voter Dept. 

815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 
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has advanced the reputation of techni- 
cians and the entire industry and wants 
to expand the program. 

Planning for the 1993 award pro- 
gram has begun. Nomination forms 
will be available soon, 

Take time to nominate someone who 
has demonstrated the qualities charac- 
teristic of an outstanding technician. 
Your participation is important not 
only to the program’s success but also 
to successfully increase the general 
awareness and appreciation of contri- 
butions communications technicians 
make to the industry. 


Council seats open 

The volunteer leadership council 
seeks new council members. ACT 
members may nominate themselves or 
others who are active in the communi- 
cations industry, 

Candidates must be willing to attend 
two council meetings per year during 


NEWS UPDATE: 


"NEW" Product by CTI! 


a two-year term. 

If you are an ACT member and want 
to become more involved in member- 
ship activities, or if you want to re- 
guest ACT membership information, 
telephone 800-759-0300 and ask to 
speak with Danielle Poux. 


Certification 

Technician certification exams are 
offered nationwide at Plato centers 
Monday through Friday. 

For an appointment or to obtain 
more information about the certifica- 
tion program, telephone 800-759-0300 
and ask for “technician services.” 


ce 


Information 


For more information about ACT and 
technician certification information and 
exam appointments, call 800-759-0300. 
Ask for ‘technician services.’ 


SX-96 Multi-Port Trunk Controller 


CTI's enhanced multi-port trunk controller with 8 to 32 DID Trunks, 


Channel Ports, and DOD Lines. 


Solid State 96 Port Non-Blocking Digital Matrix Switching System 


Up to 32 DID Inputs 


Up to 32 SMR Channel Outputs 


Up to 32 DOD Outputs 


Advanced 16 Bit Microprocessor 


1500 Subscriber Capacity — Expandable to over 4,000 
DTMF, MF, or Pulse Dialing on DID Circuits 


Programmable by CRT or PC 


Call Progress Tones On All Trunks — Ring, Busy, and Reorder 


System Diagnostics 


Active Switching Matrix Minimizes Insertion Loss from Input Trunks 


to Outputs 
Data Base Back-Up Via PC 


2, 3, or 4 Digits Input and Up to 30 Digits Output (Programmable) 
Random Subscriber Programming (Any Number Input to Any 


Number Output) 
Call Forwarding 
* Voice Prompts 


Card Cage Construction with Individual Line Modules for Easy 


Maintenance 


| CTI Inc. 


P. 0. BOX 780 — CORINTH, MISSISSIPPI 38834 


(601) 287-8081 — FAX 601-287-9427 
SALES 800-752-3646 
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FCC modifies decision for short-spaced SMRs 


On Aug. 17, the FCC affirmed its 
decision to permit specialized mobile 
radio (SMR) stations to locate their 
facilities closer to one another than the 
nominal minimum co-channel mileage 
separation, a procedure known as 
short-spacing. 

In the same action, the commission 
extended from 10 days to 30 days the 
time allowed fora licensee to evaluate 
waiver requests and to oppose them if 
desired. 


The agency adopted a directional 
method for calculating antenna height 
above average terrain (HAAT) when 
an applicant uses the short-spacing 
table and expanded the short-spacing 
table to include columns for S500W and 
300W. 

The FCC turned down a request to 
modify the existing co-channel inter- 
ference criteria used to evaluate waiver 
requests, retaining as elements in such 
an evaluation the 40dBu contour of the 


Federal Communications Commission faces $7 million deficit 


The FCC may contend with as much 
as a $20 million deficit for the next 
liscal year. according to Ralph Haller. 
Private Radio Bureau chief at IMCE/ 
Fall in Atlanta in September. Haller 
said that because of budgeting, the 
deficit will be at least $7 million. 

The FCC chairman put a note oul to 
the stalf that the commission may have 


CCMMilmsaRd Bece ive 
Cipmerohills Receive} 
tneer Receive) 
3}48 Glendale Vote 
43 Calhoun Fail 
oC Eto 
23 Grebiils Uote 
38 Cleves 
Ji Fervald 


locally. 


LY 


(513) 595-5900 
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bavee! Selection 


Te ne ee 
East-West /Costral 


Remote Comparator Display 


The Smartswitch II"™ Remote Comparator Display 
monitors and controls voting receiver activity on a 
color CRT or console. It can be used remotely or 


Now you can get control of your voting system. 


Combined Technologies, Inc. 


to shut down to save money. “We're 
really to the point that we are counting 
copy paper.” Haller said of the budget. 
“Look for strange things to come out 
of the FCC.” 

Haller expects seven to 14 furlough 
days where the commission could be 
closed in light of its budget. If this 
happens, licenses could be delayed. 


The House of Batteries 


existing station and the 30dBu contour 
of the proposed station. 

Another request that the agency de- 
nied was to require short-spacing ap- 
plicants to use an existing station's 
maximum permissible power and an- 
tenna height rather than the station's 
actual operating characterisics when 
using the FCC's short-spacing table. 
The commission stated that all stations, 
once licensed, are alforded the same 
protection. 


MobileComm requests license 
for message delivery system 

MobileComm, Ridgeland. MS. has 
applied to the FCC for an experimental 
license to develop a message delivery 
system. Acording to engineering vice 
president Bill Stacey, the new service 
will send detailed data to a portable 
receiver that transmits verification of 
receipt to the sender. 


“1 See Long Life and Good Health 


—— 


She knows! She sees HME’s IQ-PLUS Ni-Cd conditioning/ 
analyzing technology in your future! She sees LONG LIFE— 
HME’s patented charge-sensing technology delivers disciplined 
charging. GOOD HEALTH, with advanced battery maintenance 
features and LCD information Display. And, she sees SAVINGS 
for you at JaBro! One, three and six-station models. 


JABRO Batteries, Inc. 


1938-A University Lane, Lisle, IL 60532 
Phone: 708/964-9358 ¢ FAX: 708/964-9081 
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SMRs as personal communications service operators? 


The commission anticipates personal 
communications service (PCS) will 
advance quickly, offering a variety of 
services to communications users. 
“We hope PCS will evolve a lot faster 
than cellular. and we want to avoid the 
pitfalls of cellular” according to Steve 
Markendortf, chief of the FCC Com- 
mon Carrier Bureau Mobile Services 
Division’s Cellular Radio Branch at 


IMCE/Fall in Atlanta in September, 

“SMR operators have the same ca- 
pacity today to offer PCS-type services 
without additional licensing,” accord- 
ing to Ralph Haller, FCC Private Ra- 
dio Bureau chief. 

“I'm surprised there isn’t more 
creativity out there now.” Haller 
said. “People (SMRs) arent doing 
anything.” 


NABER hedges support in SMR end-user decision 


The National Association of Busi- 
ness and Educational Radio (NABER), 
Alexandria, VA, supports the FCC's 
Aug. 5 decision to eliminate, in most 
cases, separate licensing of SMR sys- 
tem end-users, 

The association is concerned about 
the commission’s proposal to have 
loading data composed of the average 
number of mobiles and control stations 
operating on the licensee's system on 


the first business day of each month 
for the six-month period immediately 
preceding the filing of an application. 

“We are concerned that the six- 
month averaging process puts an un- 
necessary burden on SMR licensees 
and may lead to customers having to 
endure an unacceptable lessening of 
service,” said association president 


E.B. “Jay” Kitchen. 


Send out a strong signal 
in your next direct mail 
campaign. 


Choose the most responsive 
names in the mobile 
communications industry. . . 
For your next mailing. rely on 
Mobile Radio Technology's 
subseriber file to reach 24,106" 
qualified industry professionals. 


Be sure your sales message makes 
an Impact and reaches the real 
decision-makers in the mobile 
communications industry, put 
Mobile Radio Technology's 
subseriber file to work for vou, 


Mobile Radio 
Technology 


“692 DRA 


Typical rejection: 


eLow power option 
*Modular design 


TTL levels 


+600Khz @ 145 Mhz: 28db 
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs) 


Size: 2.7x2.6x0.7" 
The 10-28 provides required station identification without troublesome 


Express 
yourself 


Something bothering you? Want 
to sound off about it? 


Need help that other readers 
might provide? 


Send a letter to: 


Letters to the editor 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 


¢40 to 1000 Mhz tuned to your frequency 
¢5 large helical resonators 

¢Very high rejection 

*Low noise—high overload resistance 
*8 db gain—ultimate rejection )80 db 
*GaAs fet option (above 200 Mhz) 

*Cast aluminum enclosure 

*N, BNC, and SO239 connector options 


+20 Mhz @ 800 Mhz: 65db 
420 Mhz @ 950 Mhz: 70db 


*Up to 8 EPROM programmed messages 
eAdjustable audio, speed & interval timer 
eID over voice inhibit” 


«Message selection via binary input— 


diode programming. The *‘ID over voice inhibit"’ circuitry allows for cour- 
teous operation by nat allowing an ID until the next squelch closing. 


ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to4 
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For more information. contact: 
Greg Hembree 

MRT List Rental 

P.O. Box 12901] 


DIRECT 
Overland Park. KS 66282-2901 


Call 913-967-1872 LIST RENTAL SERVICE 
FAX — 913-967-1897 Ware making 2 name fe $a 
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ew products 


Readers’ choice 


Of all the new products and ser- 
vices in the April issue, the ones re- 
printed here generated the most 
reader requests for additional infor- 
mation. If you missed them the first 
time, here is your opportunity to ac- 
quire more information on them: Just 
circle the corresponding Fast Fact 
Card number on the card found in the 
back of this issue and mail the card 
to us. 


Portable radio earphones 
ensure privacy 

The CN series earphones from 
T.E.A. permit users to monitor re- 


Coaxial connectors meet 
commercial applications 


The RFX 
line of coaxial 
connectors 
from Ampenol 
RF/Micro- 
wave Opera- 
tions [catures 
high quality 
and low cost. 
Popular con- 
nectors in the 
line, up to a 
maximum 
quantity, are available with a 24-hour 
delivery time. 

Circle (501) on Fast Fact Card 


Bicycle patrol headset mic 
clips to user’s shirt 


The Fast Comset headset suits bi- 
cycle police patrol uses and includes 
a mic thal transmits even a whisper 
like normal speech. The mic clips to 
the user's shirt front, and the car- 


ceive signals with privacy, as well as 
enable transmissions to be heard in 
moderate-to-high ambient noise. The 
earphones plug into most portable 
radios. 
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SIEMENS 


(( 


\ 


AN 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are UL listed, 10 yr. warranty. 


Solar Electric Specialties kj = 
P.O, Box 537, Willits CA 95490 il iil 
800 344-2003 


Siemens Solar Industries 
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phone fits under all bicycle helmets. 
The Television Equipment Associ- 
ates headset is built to withstand 
abusive handling inherent in police 
field work. 
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When The Spec Calls For Excellent 
Voltage Regulation, Low Noise, 
And High Efficiency, 

Call NEWMAR. 


converters to provide excellent voltage regulation, 
low noise, and high efiiciency. Relability is vital 
under continuous duty operation and high 
ambient temperatures. All these aspects were 
incorporated in the design of NEWMAR'S 
rackmount DC-converters. 


These units accept 48 VDC positive or negative 
input and produce pure 12 or 24 volt power. The 
solid state circuitry is conservatively designed and 
semi-conductors are selected and tested io 
withstand 100% more power than required during 
normal operation. 


fii cs Way sh 


RELIABILITY BEYOND COMPARE 
Phone: (800) 854-3906 * FAX: (714) 957-1621 
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Put MAXON to work for you!! 


816/891-6320, Fax: 816/891-8815 


Maxon America, Inc. 10828 NW Air World Drive Kansas City, Missouri 64153 
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FIX IN-BUILDING RF problems 
with KAVAL 
COVERAGE EXTENSION SYSTEMS 
800/UHF/VHF 


On frequency repeaters 5W, 127dB gain 
each channel 


Booster and line amplifiers 
Tapped RF distribution 


Support services 
Systems design and integration 


KAVAL 


ELECTRONICS INC. 


401 Alden Rd. Unit 11 
Markham, Ontario, Canada L3R 4N4 
Tel. (416) 940-1400 Fax (416) 940-1402 
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COMTELCO vusties, inc. 


VHF / UHF 
Base Loaded 
Antennas 


* 3dB /5dB GAIN 


* RUGGED MOLDED 
COIL FORM 


* SPRING LOADED 
CONTACT 


* FITS STANDARD 
TAD/NMO MOUNTS 


Call For 
Free Product 
Data Book 


1-800-634-4622 
Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
501 Mitchell Rd., Glendale Hts., Illinois 60139 
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New products 


PC package allows 
mobile data, E-mail 

The PacketCluster computer pack- 
age features mobile data capability 
such as real-time messaging, E-mail 
and remote database access. The 
PacketCluster Systems software runs 
on a standard 386- or 486-based PC, 
which serves as the base node. A mo- 
dem transmits messages over a 
VHF/UHF radio link or land lines. 
Customized versions of the package 
are available to suit specific needs. 
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Tower light monitor 
boasts automatic dialing 
Model 3054 tower light monitor will 
start dialing three pre-programmed 
telephone numbers automatically 
when a tower light burns out. This 
Brameo unit is small and installs eas- 
ily. Plug into a telephone jack, record 
a message with built-in mic. program 
numbers (local or long distance) and 
connect to “light out” contacts, 
Circle (449) on Fast Fact Card 


Self-contained PC suits 
mobile environment 
The MDC- 


890 personal 
computer from 


ElectroCom 

| ana on Communica- 
tion Systems 
sauimnineninen features a 


built-in MDT 
program for 
trunking and 
conventional 
networks. The 
self-contained 
PC includes 
durable outer 
case: high- 
resolution 
CRT; external 
Moppy disk port and printer port; 80- 
character by 25-line screen; and a UPS, 
The system comes with two internal 
disk drives and supports any PC- 
compatible software program. The 
unit's keyboard is removable and ad- 
justs to any angle. An emergency key 
is on the front panel. 
Circle (305) on Fast Fact Card 


Cellular channel monitor 

boasts antifraud software 
The Cellscope 2000 system offers 
cellular radio monitoring and traffic 
analysis. The TSR Technologies 
system's software has antifraud capa- 
bilities that allow service providers or 
public safety officials to detect cellu- 
lar phone originations or responses 
based on a telephone number, serial 
number or where an individual is call- 
ing. More than 1,000 trigger numbers 
can be set, and an alarm is activated 
when a target number is transmitted. 
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Panel antenna permits 
field beamwidth adjustment 


The SRL¢- 
475 panel an- 
tenna from 
Sinclair Radio 
Laboratories 
allows field 
adjustment of 
beamwidth 
from 49° to 
130°. The low 
profile antenna 
operates in the 
824MHz-to- 
894MHz range 
with a 30dB 
front-to-back 
ratio. The power rating 1s S5OO0W. 
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Supplemental power benefits 
mobile communications 


Start-guard provides supplemental 
power to communications equipment 
during engine cranking. The Newmar 
unit is wired in-line with the power 
leads to the equipment, and a set of 
sense leads are wired to the vehicle 
ignition. The unit feeds 12¥V to protect 
electronic memory and recharges when 
the engine is running. 
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Decoder replays DI'MF sequences automatically 


Mode] CD-1 communications de- 
coder from Connect Systems decodes 
and displays 104 DCS codes, 50 
CTCSS codes and 16 DTMF digits. 
The decoder works with service moni- 
lors, receivers and scanners, It checks 
radios and monitors shared repeaters, 
displaying users’ DCS and CTCSS 
codes, as well as DTMF codes such as 
ANI, access codes and telephone num- 
bers. DTMF sequences replay auto- 
matically in case they were missed the 
first time or in case the sequence was 
too fast to observe. 


Communications Decover Unrr 


mone. cn. 
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m immediate delivery from large inventory. 
m@ Two day delivery on set up orders. 
@ Logo imprinting. @ Low pricing. 


We stock more top-grain leather cases for | 
radio, pager or cellular models than any in the Industry... ca/l today. 


SlJ= = Electronics,inc. 


2655 Gardner Road, Broadview, IL. 60153 
Toll Free:800/336-3115 Fax:800/345-2091 


YOUR ONE-CALL SUPPLIER 
FOR HARD PROTECTION 
AND SOFT LEATHER CASES. 


Circle (61) on Fast Fact Card 


INTERFERENCE LOCATION 


50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 
Jammed Repeaters 
& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


fe. DOPPLER SYSTEMS, INC. 


P.O. BOX 2780 (602) 488-9755 
CAREFREE, AZ 85377 FAX (602) 488-1295 
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iterature 


Catalog describes audio accessories 


An eight-page color catalog from 
Earmark show its line of audio acces- 
sories for communicating in difficult 
environments. The catalog includes 
portable and mobile radio VOX acces- 
sory devices and features VOX130 


technology, One section covers de- 
scriptive and technical information on 
the company’s latest interface prod- 
ucts, VOXPAK and YVOXSET II. In- 


cluded is a complete description of 


LOUDMOUTHI products, 
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uniden 


VHF, UHF, 900 MHZ 
POCSAG signalling format 


Holds up to 16 messages 

128 Character memory 
Selective message delete 

Uses one “AA” alkaline battery 


Vi P INTERNATIONAL, INC. DALLAS, TEXAS 
——EE———————EE——E—EeE————_—;— — ———————E 
wns COMMUNICATIONS DIVISION 


P.O. Box 550999 Dallas, TX 75355-0999 


Wats 800-527-9366 


FAX # (214) 278-5981 
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Tried and true 
performance, 


Same low price! 


Automatic 


@ 


Three quality interconnects, 


packed with all the features used 
most often, at prices you can 
afford. All are dip-switch pro- 
grammable, and will operate full, 


half-duplex, or simplex, and 


come in desk-top or rack-mount 
enclosures. The simplex models 


provide digital voice delay. 


DATA 
SIGNAL 


INCORPORATED 
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Telephone | 


Booklet discusses 
isolator applications 

A 12-page booklet titled “An El- 
ementary Introduction to Ferrite Cir- 
culators, Isolators and RF Loads” is 
part of Tx Rx Systems’ seminar sub- 


jects series. It provides information 


about circulator and isolator operating 
principles; RF load specifications and 
ratings; and examples of isolator 
applications. 

Circle (418) on Fast Fact Card 


Catalog shows 
passive RF components 

A 4]-page component catalog from 
Huber+Suhner covers products such 
as coaxial adapters. attenuators, detec- 
tors, direchonal couplers, filters and 
power dividers in) an easy-to-read 
format. Outlines cover important 
specifications including frequency 
range, power handling, VSWR and 
impedance. 
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nterconnects 


ATI-300 


AUTOMATIC TELEPHONE INTERCONNECT iw 


CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 


dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has all of the features of the ATI-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 


control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 


programmable ANI-s, verified positive disconnect, 2-tone page. toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 


programmable relays. 


2403 Commerce Lane 
Albany, Georgia 31708 
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Priced from $249 to $595. 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 


Pf eedback 


Retail paging stimulates market growth 


Retail distribution of paging in- 
creases the awareness of paging, ac- 
cording to 90.5% of the respondents to 
the April 1992 “What Do You Think?” 
questionnaire. Responses include: 

e “Advertising educates consumers 
to the advantages of pagers.” 

e “More exposure equals more sales 
equals more users.” 

e “Tt shows the public that the cost 
of paging is not as high as some 
thought.” 

Advantages respondents see in re- 
tail distribution include: 

e “Brings paging to a whole new 
market segment.” 

« “End-user obtains equipment 
easier.” 

* “Penetrates consumer market.” 

e “Prices.” 

Disadvantages respondents see in 
retail distribution include: 

e “Industry turning into throw-away 
market with no service needed.” 

e “[t may increase the use of paging 


for unethical and illegal activities.” 

« “No price control or standard rate.” 

e “Places two-way and paging deal- 
ers in “go broke’ position.” 

e No control over the quality of user 
equipment.” 

e “It forces the overall price of pag- 
ing down, which hurts the small 
carriers.” 

Technological developments readers 
advocate for paging products include: 

© “Two-way messaging.” 

© “Better alpha dispatch systems.” 

e “Easier access for reaching 
carrier.” 

e “Internal ownership in the pagers 
to cut down on illegal use.” 

e “Less expensive terminals to de- 
liver alphanumeric pages.” 

e Small or portable alpha pager— 
combo unit.” 

e “Voice recognition for alpha 
paging.” 

e “Voice storage and increased 
range.” 


Be sure to fill out this 
month’s “What Do You 
Think?” questionnaire on 
page 89 so your responses 
can be included in a future 
“Feedback” column. 


i Do you prefer ¢rystal-controlied or synthesized radios? 


If you’ve been looking for a low-cost desktop console 


Bai 
SORE: 


Write for detailed literature and specifications. 


with large-sysiem features... 


Look at the ULTRA-COM 96DT 
Desktop Radio Control Console 


- with the exclusive Programming Help 
Menus that let you adapt your system 


to your requirements 


The ULTRA-COM Q6DT represents a unique 
application of console design and microprocessor 
technology to meet the needs of 4- to 16- 
channel users, with large-console features at 
"desktop" cost. Its application of microprocessor 
technology and ergonomic console design 
provides all the features found in larger, 


more expensive systems. 


MODULAR COMMUNICATON SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 
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Only from 
antenna specialists... 


Unique! 
DURA-FLEX* 


SERIES 


For industry standard per- 
formance and beyond — 
especially in duplex 
communications systems 
and high vibration en- 
vironments — choose 
Antenna Specialists’ exclusive DURA-FLEX- 
equipped mobile antennas. 


= Exclusive A/S DURA-FLEX elastomer shock 
absorber completely eliminates RF duplex noise 
associated with conventional metal springs, 
especially with high vibration vehicles or terrain. 
ws Over 30 VHF and UHF models, all standard 
mounting configurations, for virtually any pro- 
fessional application where reliability is 
mandatory. 

s Electrical and mechanical specifications meet 
or exceed all industry standards. 

ew Stainless steel whips, in choice of high- 
conductivity DURA-CON* or black chrome finish. 


the antenna specialists co. 


a Meroe ot The Alten Group Inc 


30500 Bruce Industria! Parkway 
Cleveland, OH 44139-3996 ES 
Tel, 216/343-8400 « Fax 216/349-8407 


© Stripes of Quabty 
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Fong Cameron Hutto Bantel 


Changes at Antenna Specialists. Cleveland: 

William Fong leaves Teraoka Seiko. Japan. as regional 
sales and marketing manager to join Antenna Specialists 
as managing director for the Asia/Pacific region. 

Robert A. Cameron departs Norther Telecom, Re- 
search Triangle Park, NC, as assistant vice president of 
operations for transmission products to become Antenna 
Specialists’ senior vice president of operations. 


Changes at Hark Systems. Summerville. SC: 

Lizabeth Hutto leaves Dial Page. Asheville. NC. as 
account executive to join Hark Systems” national sales 
stall. 

Mindy Bantel departs Jazz 101.7 radio station, Charles- 
ton, SC. as sales and marketing director to become part of 
the national sales staff of Hark Systems. 


Changes at E. F. Johnson, Eden Prairie. MN. stem- 
ming from the sale of the company from Arkla to EFJ 
Acqutsition: 

Bill Weksel. a principal in EFJ Acquisition, becomes 
chairman. 

Bob Davies, another principal in EFJ Acquisition, be- 
comes vice chairman. 

Michael Kays closes his independent marketing 
consullancy in Minneapolis to become E. F. Johnson's 
senior vice president of marketing. 

Exiting the company are John Somrock, president; 
Joe Eastman, vice president of human resources and ad- 
ministration; and Kathy Papski, vice president of 
finance. 


Changes at Ericsson GE Mobile Communications 
(EGEMC), Lynchburg, VA: 

Ronny Lejdemalm, the head of Ericsson Business Area 
Communications, Stockholm, transfers to become 
EGEMC president and relocates to the company’s facili- 
lies in Research Triangle Park. NC. Lejdemalm succeeds 
Ake Lundgyvist, who retires as EGEMC president and 
remains on the board of directors of Ericsson, Stockholm. 

Ake Persson returns to EGEMC as business develop- 
ment vice president after spending nearly two years on 
special assignment to RAM Mobile Data. New York, as 
executive vice president of business development. 

Leif Holm, EGEMC vice president. moves up to be- 
come president of Spectrum Ericsson, Woodbury, NY, a 
radiopaging and voice messaging systems manufacturer. 


Holm replaces Edward J. Mulvey, who resigned. 


C alendar 


1992 


November 

12-15—Communications Marketing Conference, John Ascauga’s Nug- 
get Hotel, Reno, NV, Contact: Gene Johnson, Vega Signaling, 818-442- 
0782, 


20—Radio Club of America Awards Banquet, New York Athletic Club, 
New York, Contact: 201-652-6811, 


1993 


January 

25-26—AMTEX, the American Mobile Telecommunications Associ- 
ation’s Marketing and Technology Conference and Exposition, Sheraton, 
New Orleans, Contact: 202-331-7773. 


March 


3-5—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, Dallas Convention Center. Dallas, Contact: 
202-785-008 1, 


17-19—Western States Regional Conference Associated Public-Safety 
Communications Officers Meeting, Hyatt Regency, Phoenix. Contact: 
Deborah L. Overton, 602-256-1029, 


21-24—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans, Contact: 214-235-0655. 


23-25—International Mobile Communications Expo/Spring, Anaheim 
Convention Center, Anaheim, CA. Contact: 303-220-0600, 


April 
19-22—Supercomm and Telocator Spring Conference, Georgia World 
Congress Center, Atlanta. Contact: 800-326-8638. 


21-23—North Central Regional Conference Associated Public-Safety 
Communications Officers Meeting, Radisson Inn Bismarck. Bismarck. 
ND. Contact: Lyle V. Gallagher. 701-224-2127. 


May 

12-14—Annual Mobile Communications Conference, sponsored by the 
National Association ol Business and Educational Radio (NABER). Hyatt 
Regency Hotel, San Antonio, Contact: NABER, 800-759-0300, 


17-20—East Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, location and chairman to be an- 
nounced, 


18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
Jar Technology Society, Meadowlands Hilton, Secaucus. NJ, Contact: 
George D, Graul, 908-290-1128; Tax 908-290-1932. 


26-28—RadioComm, Metro Toronto Convention Centre. Toronto, Con- 
tact! Lisa La Prairie, 613-233-4888, 


June 
29-July 1—Utilities Telecommunications Council Annual Meeting. 
San Antonio Marnou Rivercenter and Convention Center. San Antonio. 


July 
18-22—Forestry-Conservation Communications Association, Jackson. 
WY, Contact; Don Pohl, 602-644-3166, 


Al LAST... 


DIGHTALLY-CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


\ % ey) 


em 


MADE IN 
U.S.A. 


The Unite! RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


* Digital control for absolute 
reliability 

* Exceptional audio quality-produced 
by a compander 


« Full duplex selective intercom 

¢ 900/800 Mh2/UHF & VHF bands 
*2 to 100 watts RF output 

» Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
radio telephone systems of the future! 


EXTEND A LINE... 


TELEPHONE 


FAX 


|_——+4) 


BASE STATION 


SUBSCRIBER TERMINAL 


CALL NOW 
FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS. ..AND YOUR FREE SYSTEMS PLANNING GUIDE. 


@ TELEPOINE |. 
1022 South La Cienega Blvd., Los Angeles, CA 90035 
Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 


Circle (71) on Fast Fact Card 
November 1992 Mobile Radio Technology 71 


COMPUTER 


72 


Mobile Radio Technology 


rofessional services 


GE PORTABLE SERVICE 
* WARRANTY 
© $37.00 be /2 he MAX 
* PARTS GE LIST 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 = 
* FACTORY TRAINED TECHNICIANS « 
*SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* VOICE GUARD CERTIFIED « 
* MPD, MPATPX, PCS AND ALL CURRENT PRODUCTS « 
» Route 2, Box 338C + Lynchburg VA 24501 


® FAST TURN a 
* RETURN UPS PAID 
[THE PORTABLE DEPOT... | 
* PUBLIC SERVICE TRUNKING « 
804-237-3427 


MCCON 


Mobde Communi ations Consulting 
SR SC onoughes PE 
Vrneipal 


FATT Chestnut Chak (ove 
Couther bun MO) OATH 


A 
INL. 


Telecommunication & Information 
Science Division 


Public Saprtys 


) 925-9400 
ys 787-2732 
Fax (307) 925-8612 


Phtnen Gamera & ftdiusiny 
CORPORATE OFFICE 


140] McCormick Drive 
Landover, Maryland 20785 


Donald P Nowak 
Manager 


Gency discounts are atlowad 
Contact C ¢ q 
¢ 7 my OF sor i you" pchierlisiric matonals un id 
* Mabile Radio Technology. Classi‘ied 
9400 Motealt Overland Park. KS 66212 


MOTOROLA EQUIPMENT FOR SALE 
10—Syntor UHF 110 Watt DPL « 10—MCX-100 VHF 30 
Watt Multi Freq. « 8—PAC RT Mobile Repeater » 4— 
Radiws 42-50 60 Watl « 5—Radius M100-M216 VHF 
UHF-LB 110 Watt MITREKS » 800 Cony MAXAR 80's 
MINT « 4—Mot Syntor X-9000 UHF 64 Freq. « 5— 
Mot 900 MHz Trunkod Aptrs. © 5—Mot 800 MHz 
Trunked Rptrs. « 1—Mol BB4CBB106AT UHF 150 Walt 
widuplexer ~'AS NEW" © VIIF/UFIF MSR-2000 & MSF- 
5000 * 1—900MHz UHF Motorola Purc page sia- 
tions ¢ 1—LB Micor Aptr. widuplexer 110 Watt « 3— 
Mitrek Consolette Base VHF/UHF ¢ 8—MT-1000's VHF 
UHF 16/99 ch. © Assorted Radius P-100/P-200 
VHF/UHF ¢ 5—Mot Expos VHF “NEW w/Rapid Batt 
& Chargers © HT-440's HT-90's VHF/UHF MT-500's Sa- 
ber f. Hl, tl (with encrypt.) = Mot Centracom tl 
Contralter « 

SCOTT COMMUNICATIONS 
406-745-3218 


November [992 


nS 


Jerry L. Simmons 


Communications Systems Consultsng 
Land Mobile & Microwave Systems 


P.O. Box 884 
Montgomery, TX 77356 


Pm (403) 588-3200 
Fax (409) 588-4434 


FREDERICK G. GRIFFIN, P.C. 
3229 WATERLICK ROAD 
LYNCHBURG, VA 24502 

TEL: (804) 237 -204-4/F AX: (ADA) 237.4063 


NATIONWIDE COMMUNICATIONS 
CONSULTING 
MOBILE RADIO, MICROWAVE, B9-1-1, CA 


PAGING, IAN, DISPATCH COMMUNIC ATIONS 
CENTERS, AND } MENS -Th ane PROPAGATION 


Communications Tee mnvions Associates 


4 dnvan wt Haw faten & Mutuen. ten 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio Complete ABE Services 
* Mw & F/O Bidgs, Towers, Pwr Sys 
«© = CAD/MOT/AVL/Paging Structural Engineering 


The Warner 


Management Consultants 


Group 


« Polico/Fito Systoms Plonning 
® Radlo/CAD/E9-1-l/Dispatch 
« Technology Project Managomont 
¢ Telophono Systoms Analysis 
*« Data Notwork Dosign 
« GooBosed Systoms 


5950 CANOGA AVENUE, SUITE 600 
WOODLAND HILLS, CALIF. 91367 


(818) 710-8855 + FAX (818) 710-1467 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


f= MECHEM 
INN ELECTRONICS 


P.O. Box 7846 


H43SXU1140 & 3140 6w VHF MX’s DES 

H44SSU3140 4W UHF MX's PL 

H35AAU5150AN 800 MC MX 

DES Key Loaders 

Mitreks 29.7-39 & 39-50MC 

Mitrek Accessories. SYS 90, Sel Call; ACM. Scan & 
Siren Available 

MCX100 DES Scan 10W 148-174 

C71RCB3146 100W C.D. 36-42 PL Dual RX 

C42RCB3105DA 25W C.D. 72MC PL Aptr 

01002 Micor Suitcase VHF Base 


Equipment for sale 


Fredericksburg, VA 22404 
Programming for MCX100, Syntor, Syntor X, and MX’s Available 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbndge Center Onve COMMUNICATIONS 


ae. et db CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX (908) 636-7260 


Offices Nationwide and International. 


SHAFFER & ASSOCIATES, INC. 
Consulting Engineers 
LAND MOBILE? MICROWAVE 
System Design — Propagation Anitlysis 
RFP/REQ Analysis Type Acceptance Testing 
Bid Specification Development 


TOM L. DENNIS, P.E. 
3050 Post Oak Blvd., Suite 170) 
Houston, Texas 77056 
Tel. (713) 621-4499 Fax. (713) 621-5751 


$6 OMNICOM, Inc. 


CED A BUZZIi 


PORTABLE 
TECHNICAL 


1106 Laxion Road e Lyncnburg VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
@ Current Produc! Lines 
® Voice Guar Cor Aihed 
TECHNICIANS ° Public Senace Trunking 
FOR QUALITY SERVICE §=@ Surface Mount Tocnnolody 


(804) 239-3049 


FACTORY TRAINED 


ICOM SPECIAL 


Hi6a 16 channel VHF 
Scanning Handhelds $515 
ICOM Marine & Aviation in stock 
Nationwide Paging Service Available 


call XPM (512) 693-4999 


Visit our shop at 1003A 

Tyler Street in Fredericksburg. 
Direct all correspondence to our 
P.0. Box 


703)373-3888 


C53RTB3125 GOW PL 150-162 DC Control 
C73RTB1106 100W CS or PL 142-150 & 150-162 MC 
MBX Brief Case Base 30W 12F DES VHF 
C73RXB1106 100W C.D. DES Rptr. w/duplexer 
L44JJB3100AM Mitrek Consoletie 

Martis EMS Base & ER Console 

02208 DES Comparators ¥ WS SOM's; 5 Aux. SOM's 
Command: Tone key; Logic Modules 

Spectra Tac RX's CS LB & VHF 

RCA Votec Comparator & Receivers 

RTX4007: TEKS & MORE 
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Swersweep 
SWR Measurement Kit 


Swoersuvep is designe He with modern service 
monitors wath tra kanys wy el Spee trate arnady 4 


erenuatiding a plot al quency on the CRE 
dispiin. Swersweepe « hen the jostraiminnt 0! unction 
asa suadar network analyzer See feataer article on page 
bd of Orteber lave Sobile Rindioa ‘tin hansen fiir rare 
information 


Uses: 
a ming Antenne ase csbile, ar gloss 
I pcavitins, chiplesers, on tilhees: 
lig preamps an’ Receiver fant ones 
Trmosrmissipn Line aan) Giimimng te cesonaice 
versweepr is Tne bill will calibration traceable te 
the National thireau al Stands 
Lapn-tiy Saat, bein Mhe. $675 
Prrteoee ne tinlee stappeeny 
Europa Marketing 
2358 S. Palterson Mesa. AZ 85202 
Phone: 602-345-6666 


RADIO PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices. 


Common frequencies for popular pagers in slock. 
Custom order and specialty crystals welcome. 


% x SAME OR NEXT DAY SHIPPING « x 


CRYSTRONICS, INC. 


CRYSTALS » Import * Export « Distribution = ELECTRONICS 
Phone 305-566-6949 Fax 305-566-5971 


Mobiles 
Portables 


Bases 
Accessories 


SUPER PRICES! 


We BEAT 
all others! 


Call us LAST! 


Orders 800-231-0103 
Questions 303-249-1414 


FAX 24 hr. 303-249-4334 


wy LF 


—= CALIFORNIA RADIO” 
16943 - 6200 Road 
Montrose, COLORADO 81401 


Equipment for sale 


New Device Forwards Calls to SMRs 


Your SMR users can now be reached by the people who need to find them - 
without the hassle of overdialing. 


New | OGOS provides selective call 
forwarding from a land line to any phone num- 
ber—anywhere. The caller simply calls the SMR 
user's office number as usual and LOGOS will 
forward all incoming calls to the SMR, or 


forward only those callers who know the 
VIP touchtone code. 

Compatible with SMRs, roaming celhuar, 
private interconnects, paging and wireline 
systems, with or without overdial, 


B User can reprogram LOGOS Trout any 


DTMF phone anywhere follow ing simple 


B Inexpensive. No monthly tee 


B Modular plugen installation. Alb solid state, , 
. Valee PrOnpts. 


Call now for details: 
1-800-442-4887 
USA Logotranix” 


B Requires only one phone line equipped with 


Saway calling and prMt sinalling 


Logotronix Communications LLC. 12421 Washington St.. Thomton. CO 80244 


Mi Dealer inquires invited. 


Circle (80) on Fast Fact Card 


MOTOROLA * RADIUS ¢ IDA « JOHNSON * KENWOOD 


| RadioMate } 


Professional Headsets for Professional People™ 


Cellular Telephones ¢ All Kinds of Helmets 
Portables ¢ Mobiles ¢ Base Stations « Telephones 


CALL FOR COMPLETE BROCHURE 


1-800-346-6442 


MIDLAND ¢« GE ¢ RANGER ¢ STANDARD 


UNIDEN 


Circle (81) on Fast Fact Card 


Custom Made AMipiano |||" 
Voting Receivers ““"""""""" 


Wiratkbeack for Gob. Meterale & ROA Comparators 
LARGE INVENTORY 
OF MOBILES 


*Low Band 
“High Band 
“UHP Band 
‘Dealers Only 
‘Same Day Shipping On Mobiles & Portables 


B & C Communications, Inc. 
1-800-343-3004 - 201-670-1985 — (Fax) 201-670-7627 


Circle (82) on Fast Fact Card 


& PORTABLES 


USED RADIOS 


at Low Prices! 
*MICOR *GE 


FOR SALE 
400ft Rohn Model 80 Tower. New, Never Erect- 
ed. Complete with Lighting Kit, Guy Wire and 


Anchors, 40in Face, Galvanized, Solid Rod *MITREK RCA 
Construction, FAA Code Paint Included. *PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 


GENERAL COMMUNICATION CO. 


*MAXAR *CHRYSTAL ELEM 
*RAPTRS *BASE STATIONS 


Large Quantities * (817) 433-5452 


2855 Three Mile Ad. NW, Grand Rapids, MI 49504 
616-453-8231 
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C lassified 


Antenna Farm 


11500 W. 90th St. * Overland Park, Kansas 66214 
913-492-6212 ¢ FAX 913-492-2948 


Your Complete Source. ..antennas, cable, connectors 


Siegen ur Day 


the antenna Specialists so, 
oe roup. 


ANDAEW 


1-800-255-6222 


Circle (83) on Fast Fact Card 


Equipment for sale 


INDUSTRIES 


FALL SPECIALS! 


“Find Out What Everyone Is Talking About!" 


ANTENEX& 


2000-200 Bloomingdale Road, Glendale, L USA 


Summer 
1992 


Sianiata UHF * 
Master | UHF. 1 


mrol duploxur 


S-Musiar tl Aptrs 40¥ Coat duty 40° Cab 


Master Il Bases LO & 
HD UF 

MOBILES 

Mexer 031, 42.ncinteiy 

Mitrek 151. 30-35M 142 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


Order: 
Fax: 


800-323-3757 
800-851-9009 


1113 Central 


For Sale 
Centra Com I 
Centra Com Il 

—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 


BASES | REPEATERS 


Mitrek Tt, 29: 50MI¢7 all ace 
Master i, 42-50MH7.N@ Di 
Mi ® 


Abcor TS4. UMF. 479490 DUO ASIS 
ACCESSORIES 
Ww Quote 497 Cabinet Mast tt 
Mitax ace ytoup checked 12 Iraq 
Micar ace group 
PORTABLES 
MT-500 VHF, 4-Iraq.. PL. NO BATT. ‘AS IS 
FICC MT500 2 wat! portable with DTMF gad 
UHF & VHF 
po 
» AF GAIN REASIDDU, URF. power amp. 100 
GE Comroller & Deskon I! Rerulas Call For Qunten 
‘Series BO Mot tas witton 5 
Deskon 4 OC Aan £115 
S 2VEGA Mad 57 10 Coniral Cantor, channel Call 
25 spp MOTRAG Spkr wiBraceet $600 
PL Mod PAI-1AD-2 130-175, 2-6 waits 


Nww $27: 


$00 
SPECIAL $75 
$100 $75 


$oaoo Call for price 


Cat for quote & aptior 


wat, alt ace 
all ate 


ingut, 70-90 out 
Micor 6 Mast ll Base Panel Cards 


sag 
Call far price 


CALL FOR CURRENT FLYER 
OLFE COMMUNICATIONS. INC All sales cash or cashier's check 


Ave. * Billings, MT 59102 * 406-252-9220 Fax: (406) 252-9617 


Channel Elements 
100,000 Freqs in Stock! 


MASTR II, MVP, EXEC II 
MICOR, MOCOM & MOTRAC 
$20 witrade or $25 w/o trade 

Lifetime Warranty 
3-Day Standard Delivery 


$6.50 per button. 
All orders shipped 
within 48 hours. 
Centra Com II 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


Castille or Jim DeCicco. 


ARIZONA 
TWO WAY COMM. 


MICOR RX (450-494) 
TLE-8032 

MARATRAC VHF 110W 
T73XTATTA7BK 
MASTER Il VHF/UHF 
MCS55CAUB8A 
MCS6CAUB6A 
STANDARD MOBILE 
40W 16-CHL HAM BAND 
MICOR T44 PA. 45W 
MICOR T54 P.A. 75W 
MOT & GE. PL REEDS 


1-800-377-3807 


MOTOROLA 


RECONDITIONED RADIOS 
HUNDREDS IN STOCK 


800-231-0103 ®, 


CALIFORNIA RADIO 
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Towers and Land For Sale 
Former Western Union Sites in 20 States. 
Land, buildings and towers plus some 
microwave equipment for sale. Prices vary 
by location. For details call Agents Joyce 


800-852-8166 or 619-497-3458 


1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


2tenia 
Low Profile * Low Band 
Antenna for Radio 
Communication 


FEATURES: 
* Up to 95% Height | THE ULTIMATE 
reduction 


; LOW BAND 
* Easy Installation 


* High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


Model CRIOIA 


Equipment for sale 


WE BUY AND SELL USED MOTOROLA HICH SPEED ies 
AND GE FM Lda selina SIONALLING > DT M - > OO 6 eng 
STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra-high quality DTMF Encoder 
for absolute reliability and function. 


® Soltware-Orven and Keyboard Programmable 

© 25 Memories @ High Capacity, 30 Digits per Location 
® Non-Yolatile Memory @ Auto Test & PTT Disable 

® 5-10-20 OPS. Pure Signatiing —No “Pops” 

© Speed Adj @ Pause Ady @ Digit Expand © Wait/Send 
® Wide Operating Range 22 +160°F / 6-26 VDC 

® Tech Level Programining @ Sell-Comained Side Tone lw 


PK-?¥V, ANI3.2 x PK-1K, ANI3.2 
PK-7H Horiz. Model Call or write for ANI3.2 Info W/ Relay 


Pipo Communications rsiccrrne carom aa 


(916) 644-5444 
Emphasis is on Quality & Reliability FAX: 644-PIPO 


>| 
>| 


2g" 


50 MITREK 
1§ MOCOM a HH 
12 GEL we I ABMs MC Hers 
g 45MHz, TRIATN TOO 
GiMes AE? AASTIAP 


SCHAEFER RADIO CO. 
1301 Grant * Box 395 « Denver, 1A 50622 
{319} 984-6115 or FAX (319) 984-6220 


Circle (84) on Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory € Quality Service 
Fastest Delivery and Best Prices 


4-800-356-3200 & BerMiications 


5157 Anton Dr. AMadison, WI 53719 


Circle (85) on Fast Fact Card 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


| Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices. 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
| Trade-in credit on your Old 
Channel Elements 
| We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 


COMMUNICATION WH OLESALE to Radio Dealers! 
Conventional & 800 Mhz Trunked Radios 


> 7) Gretna, LA 70053 
fy] * mobiles * portables * interconnect * accessories * antennas ® > 
5 “Lower Than Factory Prices” — KAGE RK BAERS 
s e e 
- 24 Hour @ We Carry 4 p ‘ONE CALL CAN GET If ALL” Pp 
_ Order & Info! Telewave Site : 96 SAN eerre on 
a No Charge a Management ° SECRECY S COMAFENICATIONS 7 
rea Card Fee! Mobile Equipment! on NEW NEC AND PANASONIC PAGERS 
we Communications 2 G_seRECOND. a TYPES 
@) FAR: AOS) SS9-166S ee CE parts. BarreRIes. acces.. ETC. & 
1 800 548 2484 R '!] WE REPAIR PAGERS !!! R 
ma at z = Ss PHONE: 501-763-6250 Ss 
: FAX: 501-763-6533 
Circle (86) on Fast Fact Card *PAGERS*PAGERS=®» 


40 YEARS OF QUALITY 


O 
Oh) ee. PECONDITIONED were 


PAGER, PORTABLE REPAIR MOTOROLA RADIOS Sales and Service 
s00-45e'0825 | so0-s%-0626 || || Radio 2+ 800-231- 0103 800-SPOT-CRIME 


729 W, SHERIDAN * OKLAHOMA CITY 73102 SWS Security 
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PA1 & PAZ. 


MOTOROLA RADIO PROGRAMMING ADAPTORS 


From Polaris Industries, the originals! Don’t be fooled by 
cheap imitations. These products are American designed, 
manufactured and supported and unconditionally guaranteed. 
PA 1 ($169.) , 
© IBM AI/XT compatible % 
© Supports {ull spectrum of programmable Motorola radios RADIUS, HT800, SABER... FULL LINE OF RADIO CABLES AVAILABLE 
® Includes AC wall adaptor, XT/AY adaptor cable, serial extender POLARIS INDUSTRIES 
citble, manual, rugged metal case, 1-year warranty \// A DIVISION OF SOUTHERN COMPUTER CORPORATION 
Additional features of PA 2 ($195.) : y Order by 1 pm and we'll ship that day! 
* Rechargeable NI-CADs 1-800-752-3571 
¢ On/OM switch and Charge LED MASTERCARD VISA DISCOVER COD. (S&H not included) 


Read eesti : 141 W. Wienea Road, Suite 300-B Adanta, GA 40342-3219 
© Data Transfer Light Ads d52 AAD HaAdcliose hone 


International (USA) 
O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


—@ Recrystalled 
BH Complete Elements 


48-HOUR 


Circle (87) on Fast Fact Card 
* MOBILES « BASES * PORTABLES ¢ PAGERS e REMOTES °,, 


PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 
$ Specials of the month. $ 


GE Corona M6A43 800 range USA! Beige _ $85 Motorola Mocom70 U71BBA 36-42 range 
GE DeltaS N3HHINO4OPA Hi bend 100W wiacc 
wiace 3 Motorola Motrac U71LHT1400 42-50 range 
GE Custom MVP CTS4AAV Mobiles 100W wiacc. 
36-42 & 150-170 range Special 125 Regency TR200 2 freq. wiace 
Motorola Mitrek T81JJA4000 42-50 range Regency BTH201 wiace 
1OOW PL wiace spud anne GE TMX8210 contro! mics 
Motorola remote T1902 Senes 90... $ GE Mark¥ base mic \ 
Motorola Mitrek T81JJA3000 36-42 range GE Execll FI64 tabla top base 42-50 or 
PL wiacc ah sey § 150-170 range wimic wy 
Motorola Mitrek T34UJA3000 or 6000 PL Motorola Mitrok and consoletia base 4 tej f 
or DPL 450-470 range wiacc........... $225 L54JJB3190BM 450-470 ranga.__..... $470 Precision Quality Quartz Crystals 


Catalog Available if you can't find it, try us! Call (201)772-0704 Made to Your Specifications’ 
BOARDS *« STRIPS ¢ ACCESSORIES * ELEMENTS ¢ REEDS * Circle (88} on Fast Fact Card 


Circle {111} on Fast Fact Card 


SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


* MOTORC 


JQVuL » 


ca] * A 
USED RRaddiury Radios 
WAIN TED: 
 Ragio + 800-231-0103 


Connect All Your 
L Base Stations to 
INE ONE Remote!!! 


SELECT 
GENERAL 


¢ Tone Remote with egeeeED eae, | COMMUNICATIONS 


up to 8 Channels 


(F1-F8) B ) MAIDLAN PAM 


LANO MOBILE RADIO 


Select up to | WHOLESALE PRICES ON ALL 
8 Base Stations ff MIDLAND RADIOS! 


Electronic Rotary | | CALL TODAY! 
Switch for Line 5157 Anton D 
n Dr. 


Selections — . 
= (SS RES) 1-800-356-3200 Madison, wi 


LED Line Activity 53719 


Indicators 
COOK’S COMMUNICATIONS 
GE \W yi) LTR 


160 N. Broadway 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


Monitor all 
Capability 


Add or Delete any Combo of Receive Audio 


Amphenol Connector & Cable Supplied 


—— 13667 Floyd Circle 
Automation & Dallas, TX 75243 


Electronics 


Engineering, Inc. 800-527-4596 
800-383-9180 FAX 


Circle (89) on Fast Fact Card 


Equipment for sale 


Channel 


* Lifetime Guarantee on Bomar Crystals « Competitive Pricing 
48 Hour, | Week and 2-3 Week Service 


Call 800-526-3935 ¢ Fax 800-777-2197 


201 Blackford Ave. BOMAR Middlesex, NJ 08846 


Circle (91) on Fast Fact Card 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


NEC Relay Pagers 
Stocking common RCC & 
PCP frequencies 
Quantities are Limited 


McManus Communications 
400 N. 5th St. 
Blytheville, AR 72315 
501-763-6250 
FAX: 501-763-6533 


REPEATER FOR SALE 


Mot. MSF5000 AS NEW!! 
110 W. UHF Continuous 


800-23 1-0103 


California Radio 


USED 2-WAY RADIOS 

Call Sid Cohen 

at AIR COMM—Phoenix, AZ 
602)275-4505 © Fax (602)275-4555 
%)-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘'Systems 90" con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 


purchase of above equipment 
AR - coMM 


4614 E. McDowell Rd. 
Phoenix, AZ 85008 


TOUCH-TONE DECODER/DISPLAY 
& ASCII CONVERTER BOARD 


es 
IE | ie | fel Wel 


Model o— s decodes and displays all 16 DYTMF diate 


Dats an displayed on eight LEDS 42 character 

memory can be seralled [1 will aveept almost any sudo F oO R A L L R A D I oO s 
source Ideal for remote TMF contre! er dita entry 

using 4 telephone keypad ASCII) semal output can be Sc ag aguas Crystals 
connected te your computer INM compatible software 

included for displiyiny, stormng andor pnnting ume, Channel Elements 

date and number for automatic lagging Revs 

TDD-8 DTMFE DECODEIVDISPLAYASCIL $99 

CAB-1T AUDIO & SERIAL CABLES ‘ $20 Emergency Service 

PS-12 JINVAC TO 12VDC POWER PACK $10 Vo er oh 


add $5 S/H. VISA/MC ACCEPTED 


MoTron Electronics ‘TEL: 1-800-238-9058 

310 Garfield St.a4 (503)-687-2118 

Eugene, OR 97402 FAX: (503)-687-2492 
ITouch Tone isa trademiurk of ATR T 


800-333-9825 


CAL CRYSTAL LAB, INC 
aa ees * ret Ay Sa are AACS 


$4975. 


THE NEW DEAL IS HERE AGAIN 


Open account to credit worthy, qualified 
corporations for Motorola and GE stations 
and mobiles. 


Made to your exact specifications 
and frequencies. 


Trunked and conventional. 
We ship prepaid net 30 days. 


In business since 1957: 
Blue Chip References Supplied. 


FCC 


1705 Peters Road, Irving, TX 75061 
1-800-232-3101 


BUY — SELL — TRADE 
Micor Base/Repeater from $1295 
Master || Base/Repeater from $1295 
Mocom 70 Consolets trom $250 
Mocom 70 Mobiles from $100 
Micor Mobiles from $150 
Mitrek Mobiles from $150 
Maxar. Radius. Traxar Mostars from $150 
Master |! Mobiles from $150 
EX Il Mobiles from $100 
Phoenix/Centura/MVP from $150 
DC/fTone Remotes from $100 
Pulsar II/Ill VHF/Bell from $395 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call For Quote or Sales List 
Warehouse 1-501-835-7066 
pence Fax 1-501-835-8766 


BARNETT ELECTRONICS 
8718 Withite Lane North Little Rock. AR 72120 


Bob Barnett 
Owner — WSRHL 
FCC 4s1 Class Toch 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (92) on Fast Fact Card 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
Ranger VHF LOW wiSS50 sean $650 
Micor UHF T44RTAISOIA wisys 90 65 
MAXOR 80 42-50 45 W. PL/EMt U5 
AEROTRON 460MIH7 syn. mobile 95 
CUSTOM MVP 800 MHv Radio onty ... 100 
CUSTOM MVP. VHF wie ee es 
MVP HOUSING PANELS PARTS KITS call 
Delta-S 150-174 no vee OW 275 
Delta-S 250-470 40W §$-990 ave 350 
Delta-S Low band and °T" band Call 
VHF PLS Pon. 16 ch w GESTAR 235 


PLSMPD/MPA Muliechrer, new 125 
Phoenix-SXN 406-430 16 cho new 225 


MASTR IL 180-174 110W from US 
MASTR IE mobile cables 20 
MASTR II VHF “E™ package, TOW 
DFE WIC-500 sean uecessores 150 
$-990 128 ch. head wiwarrainty 125 
NEW CELLULAR HANDSETS & Options cull 
MPS/MPR/MPX/MPI/MPD Churgers ... .call 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


lassified 


Equipment for sale 


The New Way To Re-Crystal! 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE, NEC, andallothers! Priority Delivery Available: 
Your old friends at Standard Communications’ 24 hr./72 hr./5 day/10 day 


Crystal Division are now your old friends at 


independent company to serve you better. 
Greater Capacity, New Larger Facility, 
Same Experienced Pros. 


@ Repeater Identifiers 
@ Site Alarms 

@ Remote Telemetry 
@ Weather Stations 
@ Multiple Languages 
@ Emergency 
Announcements 


DataVoice - DV-64 
Add a Aecorded Natural Voice to your 
system of equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - Or - you Can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer 

Parallel input word 8 ohm Audio output 

select 600 ohm Audio 

5 ma keyline output output 

32 Kb sampling rate +9v to +14v supply 
Multiple modes Size: 4.00" x 4.25° 
Selectable timing Connectors included 


Several different models available 
Palomar Telecom, Inc. 
300 Enterprise St,, Suite E + Escondido, Ca. 92025 


(619) 746-7998 © Fax (619) 746-1610 


Now, here’s a switch! 


ee : 
ree ee ore ore 

} ed 

vnnAn 

— 


auiomate (O4///IE weer swien 
tor twO-way radios. celular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
ter ONLY $74.95 ty 
82 AND 24 VO. MOOLLS AVAIL AGILE 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT" 


400 Highland Avenue * 
Altoona, PA 16602 


800-458-3410 


199* Chargeduana 


elf 


alae 
ae 


Circle (113) on Fast Fact Card 


Frequency Management. We've formed an 


15302 Bolsa Chica St., Huntington Beach,CA 90649 800/800-9825 (FAX 714/890-1832) 


Standard: 15 days 


AAA Frequency 
HY Management 


va 
A Division af The DW Thomas Companies, inc 


Circle (93) on Fast Fact Card 


« Million Dollar Inventory 
+ Less than Wholesale 
Prices 
« New and Used, Buy 
and Sell 
New Dealer Packages 


jad 
00 
© 
© 
cA 
ve 
0) 
0 
oe 
a) 
Oi 


MICORS = IO WATT 
fone with PL 


$27 With accys. & tested! 
* 800-231-0103 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is’’. 


(303) 337-4811 
FAX (303) 337-3084 


RAMSEY COM-3 


The communications service monitor that's 
missing one feature .... HIGH PRICE | 


* Frequency coverage 100 KHz to $99.999 MHz 

* Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

¢ Modulation includes 1 KHz, CTCSS or external 

¢ The most popular low cosi high performance 
monitor. .. thousands soki worldwide 


* Extremely portable, only 13 pounds includes 
rechargeable battery at no extra cost = 
* Call for free 10 day trial in your shop os = 
X 


Ramsey Electronics Inc. ae 


d 


793 Canning Pkwy 
Victor, NY 14564 


716-924-4560 
716-924-4555 (FAX) 


Return Loss Bridges 
RLB150 bridges are a high accuracy low 
cost solution to SWR measurements. They 
can be used with spectrum analyzer/tracking 


generator for swept SWR measurements. 
EAGLE RLBs have these features: 

e Frequencys: .04 Mhz to 1.0 GHz 

e RF reflected port 

® High Power rating: Five watts 

® Rugged construction 

© High Directivity: up to 45 dB 

Model RLB150B1 .04-150 MHz......259.00 
Model RLBIS0N3B 5-1000 MHaz....$349,00 
FREE application note: "High Performance 
VSWR measurements ", call and ask for it! 


P.O Box 9446 (316) 942-5100 
Wichita, KS 67277 Fax:(316) 942-5190 


Circle (112) on Fast Fact Card 


RADIUS 


* low-low-low * 


MOSS COMMUNICATIONS INC, 
1-800-767-1963 


For Great 


LABELS 


CALL 


Anchor Graphics, Inc. 
* Higher quality labels! 

* Logo design 

* Knowledgeable staff 

* Custom-made labels 

* Quick turnaround 

* Full-service Lobel Mfg. 

Tel: (214) 242-0439 * Fax: (214) 242-0959 


467 LeMoy. Sute 111 ¢ Carrollton 1x 75007 


A 


Circle (94) on Fast Fact Card 


Equipment for sale 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
@ Motorola M@ GE HM Uniden @ Maxon @ King 
@ Midland @ Cobra M@ AT&T @ Radio Shack HM Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


>XCENTURION 


INTERNATIONAL, INC. 
P.O. Box 82846 @ Lincoln, NE 68501 
Circle (95) on Fast Fact Card 


A MR * JUST ARRIVED x 
IDLAN D nsiomede | | * Sanders Ha00 VF & UME 
LAND MOBILE RADIO Standard HX400 VHF & UHF 


Uniden SPH & SPU 
Factory Approved Dealers Only Standard GX3000 VHF & UHF 
WHOLESALE PRICES 


GE MLS & Phoenix VHF & UHF 
° r-t bag rae ig doe ¢ Flat Rate Repair Service 4 Phi: 1-900-456-5548 
* Complete Dealer Support Program 800) 726-9015 VersaTel : 1-800-456- 
VersaTel Fax: 1-307-266-3010 


612) 869-2487 
BUY 
816 W. 77% Street S E L L 


cecil DISTRIBUTING MPLS, MN 65423 Used GE-MARC 
Circle (96) on Fast Fact Card Trunking Radios. 


TMX 8310 TMX 8210 
MOTOROLA RADIUS TMX 8510 TMX 8712 
End users shop first then call for best price. 


TMX 8825 TMX 8615 
Procomm Call John Peacock 
805-497-2397 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 


SAME Bay SHIPPING 
all for Weekly Specials! 
Refurbished Equipment Available FAX (612) 869-3078 


Tel. 800-232-7715 
Fax 501-735-7799 


New & Used Equipment Available 


THIS MONTH’S SPECIALS 
P50s AS LOW AS $210.00 CWO =—P200s AS LOW AS $450.00 CWO 
HEAVY DUTY MICS $50.00 DTMF $110.00 


CLEAN MOTOROLA RADIOS 


MOBILES & PORTABLES 800 MHZ TRUNKED 
15W MOSTAR WIMIC SRACKET & POWER CABLE 
1SW MAXTRAC WACCESSORIES 
16W MAXTRAC 87 10 SYS. SCAN. TALKAROUND 
3SW MAXTRAC 87 10 SYS. SCAN, TALKAROUND 
35W SYNTOR X2 OR K3 
3SW SYNTOR X15 SYS/IS SUB/TALKAROUND 

N 


EW 
35W SPECTRA BS 10 SYS/SCAN/TALKARDUND 
26W PPINOOX $ 996 PP5O0X . 
2W MIXBD0 ....$ 595 MTXB10 B/SYS/CONY 
SW STX WOTMF SCAN 
3W._STX SMARTNET 1 & 11 GEMINI 
BASE STATION PACKAGE P/S. DESK MIC 
MOBILES & PORTABLES 900 MHZ TRUNKED 
12W B2 MAXTRAC $ 595 30W B7 MAXTRAC 
12¥¢ BS SPECTRA 10 SYS/10 SUBVSCAN/CONY 
OW B5V87/B9 SPECTRA 10 SYS’SCAN/TEL 
JOW L37VL8 BASE Wi3 REMOTES 
2W MTX900 B3 & B4 6 SYS/3 SUBICONY 
CONVENTIONAL RADIOS 
H10W VHF MITREK 4F PL/DPL ALL ACCS 
1OOW UHF MITREK 4F PL/DPL ALL ACCS 
SOOW UHF SYNTOR X BF W/DIR MINT 
YOOW UHF MICOR 12F PL WS 
60W VHF MITREK <F PL/DPL 
40W UHF SPECTRA 450-482 MH? AG TRNK MUNT 
45W VHF SPECTRA A3 99 MODES 
WW 900 MHZ SPECTRA AS” SCAN 
60W LB MAXTRAC 2F 30-36 MHZ 
25 UHF MAXTRAC 16F 
N1244 CONVERTA-COM Wi12W SPKR & MIC 
M500 VHF/UHF PL 
4W UHF OR SW VHF HT600 6F 
4W UHF HTS0 2F 


WANTED USED RADIUS EQUIPMENT 
Circle (117) on Fast Fact Card 


* CALL NOW x 


Sign up now for FREE used equipment 
bulletins and HOT SPECIALS via FAX. 


Ph: 1-800-456-5548 
VersaTel Fax: 1-307-266-3010 


BUY & SELL 
Used Duplexers 


Also repair & retuning. 
You don't pay if it won't tune. 


DENNIS COMMUNICATIONS 
3181 Fulton = Abilene, TX 79605 


CALL: 1-800-727-5657 


Your Complete GE Distributor 


Mobile Communications 


2 
6W VHF SABER 11 DVP CAP NEW IN BOX 
BW VHF SABER 111 


distributed by 5W UHF SABER 111 
\ - * = 4W UHF GP300 2F WICHRGR 
RAK Communications SYSTEMS 90 ELECTRONIC SIREN MICORY 
MARATRAC 
rs 23 Ghz STARPOINT TELEMETRY 23 AT 

WNW Perrervicterscrti rc tri t it ti ttere ss ttt cree 

SW aa SSOEId eS NG. WE BUY STX - MTX - MAXTAAC - MT1000 - SABER 

, MOSTAR - SYNTOR 9000 - SPECTRA - HT00 

(800) 435-9313 in Minois (B00) 892-1611 LOWEST RADIUS RADIO PRICES IN USA - GUARANTEED 

Order Fax (800) 284-4934 GP300 BF WICHAGR $499 P110 $352 M100 $314 


RADIO EXPRESS |NC 703-266-1926 FAX 703-830-8710 


Circle (98) on Fast Fact Card Circle (97) on Fast Fact Card 


lassified 


Equipment wanted 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Com-Co. 
1-800-347-4121 


FAX (602) 585-6900 


PAGERS+PAGERS*PAGERS-< 
WANTED TO BUY ° 
PAGERS G 
McManus Communications € 


Phone: 501-763-6250 R 


Fax: 501-763-6533 s 
PAGERS »PAGERS*PAGERS: 


"MImorvs 


Motorola/Radius Upgrades 
and Conversions 


GP-300 16 Channel Kits 
* Complete kit $44.95 


Mandard Programming and Repairs also available 


= 


RADIO TECHNICIAN 
5 years experience in Motorola and Ge radio 
equipment. FCC or Naber license required 
27.000-35,000/yr., depending upon experience 


Moving expenses paid and health insurance 
plan. Send resume to: 
Comm Tech 
P.O. Box 2712, Elko, NV 89801 


OREGON / WASHINGTON 
Looking for experienced salesperson willing to 
move to the beautiful Pacific Northwest, Must 
have 2-way radio experience. Only those with 
radio sales background need apply. Equal Op- 
portunity Employer. Send resume to: 

Personnel Manager 
PO. Box 22169 
Milwaukie, OR 97222 


LOOKING FOR INDIVIDUALS WITH EX- 
PERIENCE OR AN INTEREST IN THE DE- 
SIGN, MANUFACTURE AND APPLICATION 
OF R.F. FILTERING EQUIPMENT. 


EMR CORPORATION 
22402 N. 19TH AVENUE 
PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 


Help wanted 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 
Ceil Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 
nications. Locations in a number of 
markets. 


LAWRENCE PERSONNEL 


@ 


215-783-5400; 215-783-6008 (FAX) 
COMMUNICATIONS RECRUITMENT SINCE 1957. 


1000 Valley Forge Circle 
King of Prussia, PA 19406 


TWO-WAY RADIO TECHNICIANS 


Growing Motorola Service Shop, in the beautiful Pa- 
cific Norihwes! needs qualified and experienced two- 
way radio tachnicians, Minimum 2 years experience 
servicing major brands. Must have strong employment 
history and FCC Certification, Excellent wages and 
fringe benofits. Equal Opportunity Employer. 

Send resume to 

Clackamas Communications, Inc. 

Attn: Gordon Day, P. 0. Box 22169 
Milwaukie, OR 97222 


PageNet, the largest paging company in the U.S., has aggressive plans for 
continued growth nationwide. Currently, we have opportunities for qualified 
professionals to participate in the expansion and maintenance of our state- 


" RadMax Communications 


of-the-art paging network. Openings exist in various cities throughout 
the U e following: 


Systems Manager 


In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete pagin 
system. We require a working knowledge of paging systems and/or R 
transmitters; experience managing technicians is a plus. Dept. SM-MAT. 


Systems Technician 


You will have reponsibility for installing and maintaining base stations and 
paging terminal equipment. At least 1 year experience with paging or two- 
way FM transmitters is required. Dept. ST-MAT. 


We offer competitive salaries and a full range of medical and other insurance 
benefits. Qualified applicants should send resume with salary history and 
requirements, indicating appropriate department code, to: Paging 
Network, Inc., 4965 Preston Park Bivd., Suite 500, Plano, TX 75093. 


PAGE |=) 


Equal Opportunity Employer 
No Phone Calls Please 
Pancpals Only 


. COMPLETE COMMUNICATIONS SERVICE 
Sy 10677 Indianwoods Drive, Cincinnati, Ohio 45242 
i $13-489.1732 


Make your 
classified ad 
stand out. 
Use color! 


Position wanted 


FCC LICENSED 
PAGING TECH 


MANAGEMENT 


13 years RF exp. 9.5 years paging 
desires RF MGMT. 
POS. US, EUROPE, ASIA 


FAX 818-505-0627 


Invest your 
Advertising Dollars 
where your Prospects 
Invest their Time... 


MOBILE RADIO 
TECHNOLOGY 


Growing Matorola Service Shop, located in the beautdul Nonh 
west. is seeking candidates who Gemonstrate understanding 
of principles & practices of Two-Way Radio Repairs and instal: 
lations. Must have a minimum of 3 years management ex- 
perience and be highly motivated; people oriented, well or 
ganized and able 10 work under pressure. Excellent benefits and 
competitive wage. Equal Opportunity Employer. Send resumes 
to: Clackamas Communications, Attn: Gordon Day, PO Box 
22169. Milwaukie, OR 97222. No phone calls please 


COMMUNICATIONS TECH 
Progressive Communications Company looking for 
Tech with 2-Way background. Proficient with GE, Mo- 
torola, E.F. Johnson and LTR Trunking. License or Cer- 
tification a plus. Excellent salary and benefits, EOE 
Send resume to Service Dept. 
Gila Communications, Inc. 

1421 S. 20th Ave., Safford, AZ 85546 
602-428-3564 


Business Opportunity 


+++ BUSINESS FOR SALE «++ 
Motorola Service Shop 
13 yrs. of established business success 
2 mountain top sites 
Paging System - Company Owned 


Cellular Phones 
Sales & service of all major brand comm, equip. 
Located in So. West Wyoming 
85 miles from Salt Lake City, Utah 


CALL JUDY 307-789-2058 


COMMUNICATIONS SUPERVISOR 


The Missouri Department of Conservation is accepting applications for a Com- 
munications Supervisor who manages statewide telecommunications and two-way 
VHF radio systems, including system design and equipment/tower site installation 
and maintenance. Position is located at the Central Office in Jefferson City, Missou- 
ri. Maintains FCC license currency for 200 fixed radio stations, approves expendi- 
tures for communications equipment and services, manages rental contracts for tower 
sites, prepares budget requests, and maintains communication with state and fed- 
eral agencies. Supervises nine technicians and seven maintenance facilities. 

Graduation with a Bachelor's degree in electronics, engineering, computer science 
or related subjects and five years of experience in two-way radio/telecommunica- 
tions system managment, at least one year of which must have been in a supervi- 
sory Capacity, or an equivalent combination of education and experience. Basic com- 
puter knowledge required. 

To apply, call 314-526-4497 or 314-751-4115 between 8:00 a.m. to 12:00 noon 
or 1:00 p.m. to 5:00 p.m. by November 13, 1992. 


The Perfect 

Promotional  }%4 

Executive Gift ‘ 
For Your (& 


4 usiom metal sculptu * 
tured Insp 


nds! 


COLLECTION 

(505) 278-2169 
sr FAX (505)278-2106 
a Des Moines, NM 


Tower space 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Missouri Department of Conservation 
Human Resources Division 
P.O. Box 180 
Jefferson City, MO 65102 


Equal Opportunity Emp 


NEW HIGH PROFILE SITE 


York, PA 39 56 30N; 76 41 55W 
180’ Rohn 13-6N8 866HAMSL 
Deal Direct for Reasonable Rates! 
Robert W. Brandick 


1018 E, Philadelphia St., York, PA 17403-1123 
717-845-4996 (1-9 PM) 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


COMMUNICATIONS 
SITE SPECIALISTS. 


¥ Site Selection, Acquisition, Development, Construction, 
ne FOGLE Se Engineering, Management, Marketing. 
Mt. Holly Summit 40 05 52N; yy 12 12W 1685' # Sites Available Now... IL, IN, MA,MD,MI.MO.NC,OH,TX,& VA 


High Rock Summit 39 51 47N; 76 57 O1W 1335’ — 


Deat Direct for Reasonable Rates! = = == 
Robert W. Brandick SSS 
1018 E. Philadelphia St., York, PA 17403-1123 ——<———__ 7 5 fF i 


717-845-4996 (1-9 PM) FACILITIES MANAGEMENT, INC. 


0 Woodbridge Center Drive, Woadbr . NJ 07095 
4908) 626-6970 FAX: (908) 636-7260 - Toll-Free: { ) 247- 4796 


= 1991, RAM Facuities Managoment. Inc 
Circle (100) on Fast Fact Card 


We've got you 
covered. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
STAN STANN METROPOLITIAN CHICAGO 


AREA PO Box 31960 
CHICAGO It 6063) 


TOWER SPACE 


Westchester * Putnam * Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 


tel antennas 450-960MHz with downtilt For superior antenna site coverage along with the Quality and Customer 
and Bh at Satellite earth station oe. Service you expect from an industry leader -— choose Motorola, Our 
al se both i hantalige : nationwide network of antenna sites offers vou space on thousands of 
mere At riage sticoaeied te) as premier antenna sites across the counuy. Contact Motorola Network 
Covers Westchester, Putnam, Rockland Services Division today for vour local and national site needs or to find out 
and parts of Conn. Contact Jerry Agliata. : a reae oer ; aes . , 
more aboutour site planning and management services. 


SIGNAL TOWER COMPANY, INC. 
914-633-0569 © Fax 914-633-9315 U.S. Network Services Division, 
Antenna Site Information 


708-576-5484 


Use ee ae 
7 en ee F L ye 
Mobile Radio Technology hh AYh Q 
Classified Ads hi @) MOTOROLA 
% Network qua Division 


& and Motorola are trademarks of Motorola, Inc. 
Circle (99) on Fast Fact Card 


© Motorola, 1991. 


lassified 


Free! | 


Here’s the first step designed 
lo save you time and money! 

Whether you're a 
communications newcomer or 
an experienced pro, you'll find [easy 
this handy booklet invaluable | “Choosing Bi ona 


for: . ECC ta 
vPaging Satellite Rise ements 


vDispatch wMicrowave “Leases 
vCellular wTelemetry #Maintenance 
vBroadcast “Data “More 
Personal or Business 

“Specialized Mobile 


When you need help in selecting a commu- 
nications site, call the northern California 
experts. With 33 well-managed sites in ke 
locations and a personable, dedicated staff, 
we'll get you up and on-the-air fast. 


1 DIABLO COMMUNICATIONS, INC. 


The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510)-236-3799 


1220 Brickyard Cove Road. Point Richmond, CA 94801 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr, Pringle 


Circle (101) on Fast Fact Card 


Nationwide Antenna Site Searches Conducted for all Types of Radio Service 


Whether you need one antenna site or one hundred antenna sites. fet us use our proven metheds to meet vour 
technical requirements and schedules We loeate the sites), provide independent auditing Jor corectness and 
completeness of data, negotiate competitive leases for you and provide vou with all documentation for Ylings and 
engineering reviews; all from one source, presented to You on our easy to read and use Professional Site Reports 


We have a large, natronwide database of antenna sites and building strugtures availible for immediate use aBered by 
tower and rooftop managers throughout the (5  Qur engineers will work on your behalf to give you maXunum 


henefits for your site Icasing needs 
RETCOM. Inc. 
1425 Greenway Drive / Suite 355 
Las Colinas, Texas 75038 
— 214 / §50-0320 
\ 214 / 580-0641 


Circle (102) on Fast Fact Card 


LIGHTING, INC. 


FAA APPROVED OBSTRUCTION LIGHTING: 
RED INCANDESCENT 
MEDIUM INTENSITY STROBES 


1630 ELMVIEW 
HOUSTON, TEXAS 77080 


Circle (103) on Fast Fact Card 


(713) 973-6904 
FAX: (713) 973-0205 


Tower Services 


NEED TENANTS?? 
____ Advertise your sites in the 
NATIONAL COMMUNICATIONS 

SITE DIRECTORY 
Dedicated to advertising antenna sites tor lease 


NEED SITES? 


The NCSD contains hundreds of prime 
antenna sites across the Nation, 
To get your copy write or call 
***INTRAFAM, Dept. M. P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 31a" hard line, Four 
window tower top amp. If you need antenna 
space in; 


Jacksonville © Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


SEATTLE AREA 


Commercial power with generator backup. 
Good security. Year around access. 
GOLDSPAR COMMUNICATIONS 
206-475-9430 
Fax 206-475-9410 


= AMERICAN 
Se TOWERS 
Sem AND 
Si STRUCTURES 
* CELLULAR »* MICROWAVE © UHF/VHF » 
* BROADCAST * SPECIAL « COMPLETE 


* INSTALLATION SERVICES * GUYED TOWERS « 
* SELF SUPPORTING TOWERS » 


FOR YOUR CATALOG CALL OR FAX 


TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


MOTOROLA 
RADIO RENTALS 


e MT1000, HT600, P200 
® Intrinsically Safe 
¢ All Types Headphones 


¢ Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


CALL SALES & SERVICE CUSHMAN 
FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 


© NEW! GP300 

2146 BERING DRIVE 
« P200. HT600 
© Mobiles. Repeaters SAN JOSE, CA 95131 


© Intrinsically Safe PHONE: 408-432-8100 
* Dealers Welcome FAX: 408-492-8359 


1-800-822-MOSS MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


== ''The Pager Repair People’' 
High quality, cost effective, and guaranteed 
pager reparr. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


Specializing in Service Manitars since 1973 


We buy and sell 
used monitors! 


Phone (800) 288-8223 
or (316} 322-3666 


f zi . COMMUNICATION 
INSTRUMENTS — 


356 Hillcrest Street, Ei Segundo. CA 90245 


RF Fuse Protector for 
IFR Service Monitors 


» Fils ea 500(A), 1200A'S and 1500 = 
+ Just . postpaid, inc. 2 spare fuses oz 
« Costs less than your first repair job! Circle (105) on Fast Fact Card 


COMMUNICATION = Phone (800} 288-8223 
San 356 Hillcrest Street 
INSTRUMENTS Ei Sequndo, CA 90245 


$25.00 FLAT RATE 
Plus Paris & Shipping 
On the following models: 


Quality Pager Repair Service 
* FCC License Technicians » Recrystal 
e Quick Response eRepair ¢ Recode 
ONLY $10.00 Flat Labor Rate 
For the best pager repair. . .call today! 
POST OAK PAGER REPAIR 
(713) 957-3084 


CTT 


TRH-202 REGENCY/WILSON 
“OTHER MODELS—$25/HR Plus Parts & Shipping 
soo PULTICOM = + FAST TURNAROUND 
Moore, OK 73160-3316 * FACTORY TRAINED 
405-799-7256 800-880-7356 _* VISA - MASTERCARD - COD 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LS.7T. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


3610 Dekalb Technology Parkway | CALL | 
Suite 110/111 


Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 
Fax: (404) 458-8785 CUSHMAN SERVICE 


TWO-WAY QUALITY REPAIRS 
REPAIR °30/hr* + MOTOROLA 


* STANDARO 
* UNIDEN 
ASK. COMMUNICATIONS |. £30130 
1-800-827-0747 * AND MANY MORE! 
MOBILES & PORTABLES, 
“Plus parts & shipping $00 CONVENTIONAL 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates ¢ 90-Day Warranty 
® Quick Turn-around *FM/AM/SSB/ CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


é 37 CALIFORNIA ANTENNA SITES 


* Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 
LOUDOUN COMMUNICATIONS, INC. 
Communicating Systems 
REPAIR DEPOT 


Or develop your own site. 
Land available at 
Oat Mountain/Chatsworth. 


MERIDIAN 
COMMUNICATIONS 


Microprocessor based Mobiles, 


portables, controlheads. 
Since 1956 
235014 Pork Sorrento, Ste. 213A 
Calobosos, CA 91302-1355 
Contract Rich or Jack Reichler ar 


818/888-7000 


GE Warranty Processing 
Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 404/948-9566 


lassified 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035‘ 
AMSL 2635' AAT, Overlooking 
Reno and Fallon and the I-80 cor- 
ridor, 


CALL NOW, 702-827-6060 


Triton 


VY 


HIGH COUNTRY COMMUNICATIONS 


John M. Rowe 
Communications Realtor 
Site Acquisition, Site Marketing & 
Zoning Specialist 
R 1236 Corona #2 
Denver, CO 80218 
REALTOR” (303) 830-0815 


Repair services 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Services 


tt FCC FREQUENCY INFORMATION !!! 


Parts 90, 95 and 22 
Custom Reports: Marketing or Engineering—Your Geographic Area 


Demographic & Boundary Information Available for report integration. 


Database Updated Daily 
«Private Land Mobile Radio Services * Common Carrier and Private Carrier Paging * Cellular Licensees with Cell Sites 
* SMRs-Trunked and Conventional = * VHF and UHF Control Links 


Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: 


* Sort by your priority * Identify potential customers # |dentify potential interference 
» Locate transmitters ¢ Only the information fields you want ¢ Print mailing tabels 
* Identity used and unused frequencies 


Call or ‘Fas your ae for a FREE ESTIMATE 


~i— —< 
—*> —~ 
— fo 
— = = 
_—— um > 
—aaa os 
ma AS 
SS 


Business Information Services—251 West Renner Road, Richardson, TX 75080 


Phone: 214/680-1000 Fax: 214/680-9802 — 


Circle (106} on Fast Fact Card 
Computer software 


Identify and prevent 
communications site interference 
in minutes rather than hours. 


My) 


Introducing ComSitePlus, PC-based software that combines the popular 
DeSensePlus™ and IntermodPlus™ to integrate Transmitter Noise/Receiver 
Desensitization with Intermodulation analysis. ComSitePlus picks up where 
most intermodulation programs leave off. 

Automates looking up antenna spacing graphs, TX noise/RX desense 


curves, and RF filter curves. Calculates all signal levels and recommends 
additional isolation requirements. Works with all Land Mobile 


radio bands, 25-1,000 MHz. 


COMSITEPiuUS" 


BY DOUGLAS INTEGRATED SOFTWARE 


Fora brochure, call 1-800-845-0408. Individual 
communications site consultation available. 
1300 Executive Ctr. Dr., Ste 520 « Tallahassee, FL 32301 


ary 


Circle (107) on Fast Fact Card 


84 Mobile Radio Technology November 1992 


Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


© | SEFA 


INTERNATIONAL, INC. 


EF & | Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Top Jobs — Top Pay $$$ 
Audio & Video Courses Available. 


FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


ip —— 


DueLeTUNE DUPLENER 
ats W Filter Systems 


b “& NY¥ 14150 
716.834.2787 Rx Multicoupliers 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company, It provides the 
user with work orders, and work order his- 
tory, inventory contro! and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (108) on Fast Fact Card 


Computer software 


Pyramid Communications Service Management 


Version 3.0 
Only $279 


IPA 


Radios 


[arventory 


Serial #'s-—| 


CR i 


= 


C= | 
causa om Free Demo 
‘ & Manual 


Shop Histo, Kits 


SMR BILLING / ACCOUNTS RECEIVABLE 
$396 


“CES ‘IDA “*Johnson 


*Trident 


*Uniden ‘*Zetron 


| Software _ —— 
ate Be Pan Mailing labels 
Cn Productivity Reports 
Customer Data 
ey fe 78 G 
210 Main St #153 Seal Beach CA 90740 (J (414) 730-4190 2 


Billing 


*Monthly Billing Services 
Recurring Billings (flat rate) 
Daily Billings 

Air Time Billing 

Long Distance Billing 


Accounts Receivable 
Apply Payments 

Generate Statements 
Print AR Ageings 
Generate Service Charges 


* Handies ail of your business 
bitlings. 

¢ Easy to understand and learn. 
Requires a minimum of file 
data keying. 


* Mix or match different 
download formats. 

* Simple and flexible approach 
to sales taxes, 

* General Ledger Interface. 


CLEVER SOFTWARE 
3033 13th Ave. SW, Suite 139, Fargo, ND 58103 


Phone: 701-237-0095 


MICROWAVE 
® Menu Driven Color Coded et 
® On-dercen Path Profile Design 


© Dilfection Loss Cale 


® Reflected Signal Anal 
. 


Performance Preiictiuny: Analog 


LAND MOBILE RADIO 


© Mult eho Model 
@ 34) Radials - SHE Mi CN Kim} Raulias 


@ [nlermodulation Calculations 
© YH) Teand Rx Frequencies 


© Upto! Order 


Fax: 701-237-0228 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) 4 
A A 
a 
Te Seng 
LAND MOBILE RADIO COVERAGE Cain 
ats 


(LMRC) 


— 


Invoices 


Daa Repairs 


For 
Classified 
Advertising 
information: 
Call 
Carla 
Gamino 
303-762-1249 


erie Digger 


Maps in Color 


Dintualand Videu © Graphic Presentations 
NORTON ENGINEERING Demo Disk 
10002 McDutt Court and j 
Vienna, VA 22181 z oe 
70a} 938-8745 Sample Printouts 
Fax: (703) 938-9168 Available 


Circle (109) on Fast Fact Card 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 
® Feasibility Studies * Mic alculalons 
¢ Path Analysis * Mul SCADA) 
* Specilications * Topo-Graph (Profiles) 
* License Assistance ® HAAT Calculations 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 


P. O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


For Classified 


Advertising Information 
Call Carla Gamino at (303) 762-1249 


SCADA Software 


TURBEX-Z for water quality, 
waste water and general site 
monitoring and control using 
ZETRON equipment via 
packet radio. 


AgZax for agricultural 
monitor and control using 
packet radio. 


CYCURE turnkey site security 
monitoring system, auto alpha 
paging, billing and invoice 
system, uses ZETRON Mod 17 
and 2000 series. 


TECHNICAL AND 


ENGINEERING 


TDEX2 path, propagation, 
terrain analysis, contours, 
area, shadowing, workstation 
interface. 

IMSITE V 3.10c intermod and 
general interference analy. 
includes small expert system, 
worlds fastest, hands down, 
no excuses. 

OMEGAS PE’s Intermod prm. 
includes IMSITE. 


SERVICE SHOP 


AND BILLING 


CYRNET service shop oper. 
system, recurrent billing, 
terminal equipt. download, 
interface and conversion, 
autopricing from mfg. data or 
inventory, FIFO or LIFO, 
service history tracking, 
numerous reports, good 
management, tech utils, highly 
configurable system for PC 
networks. 
CYR-XCHANG/DID-Tracer 
turnkey answering service 
with AR and billing for PC 
networks. 

Updates Available — 

Please Call 

Full BBS Support 
CyberSym Control Systems 
PO. Box 227 
Blacksburg VA 24063 
703-268-5400 Voice 
703-268-9767 BBS 
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Terrain Analysis Package (TAP)” 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
* Choice of propagation models. 
* Point-to-point/microwave fade margin and 
SoftWright reliability calculations. ; 
Limited Liability Co * User-customized data base for buildings and 
791 South Holly Street vegetation. 
Denver, Colorado 80222. * Digital elevation data on floppy disk or CD-ROM. 
{303} 329-6388 ¢ Intermodulation product studies. 
FAX (303) 329-0901 Free demo disk upon request. 


RADIO ENGINEERING PRODUCTS 


Everything you need for Site Development and FCC Applications 


SOFTWARE ENGINEERING SERVICES FCC INFORMATION 
© 3-0 Terrain Consulting Dial Access 
* Coverage Coverage Predictions State Frequency 
Predictions Lists 
* Fresnel Zone 2-10 Mile H.ALAT Custom Searches 
Studies 
Engineering Package Frequency Selection Mailing Labels 
A Intermodulation Topographical Profiles Printouts 
————S Studies 
3 or 30 Second Intermod Study Data Files 
* DEMO DISK upon Request Terrain Files 


| Ped C.E.T. INC. 

toting es Orders: 800-445-0297 1001 S. Ridgewood Ave, 

a FAX: 904-426-0014 Edgewater, FL 32132 
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Computer software 


CDS offers you the tools to predict radio propagation 
coverage with unprecedented accuracy, CDS Real 
World Propagation” Studies are an invaluable tool 
used in the design of RF communication systems. Call 
us to discuss how we can supply you with the 
resources you need, Other RF Engineering Tools 
include: 
Ron pu ay ay « Online/Remote Access Services » FCC & FAA Databases 
Principals * 3 Arc Second Terrain Data » 1990 Population Data 


|__| Communications Data Services, Inc. 


6105-E Arlington Blvd. Falls Church, VA 22044 
(703) 5394-0034 © (800) 441-0034 


Real World : 
Propagation | 
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RADIO PROPAGATION STUDIES for PC's 


LMR predicted area coverage field strength and shadow maps 

Direct map overlays - county boundaries & line feature files 

Multiple propagation models - Okumura, Free Space, ete. 

User created attribute files for vegetation and building losses 

Point-to-point path analysis & profiles, quadmap crossover points 
+ 3" & 30" digital elevation data on CD-ROM and floppy diskette 


(hail ROCKY MOUNTAIN COMMUNICATIONS, INC. 
Fel 2023 Montane Drive East @ Golden, CO 80401-9123 
Tel: (303) 526-5454 Fax: (303) 526-2662 
CALL FOR FREE DEMO DISK 
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| Take us with you. 


Just peel off your 
subscription mail- 
ing label and 
attach it to the 
address change 
card inside this 
issue, Please allow 
6-8 weeks to 
process your 
address change. 


Computer software 


RADIO SYSTEM DESIGN 
Computer Software for PC's USE 


MOBILE 


* Digital Topography - 3" and 30” * 3-D Displays 


* Geographic Boundaries * Radio Coverage RADIO 


* Demographic Analysis * Path Profiles 


* Full Range of Design Options TECH NOLOGY 
Applied Spectrum Research CLASSIFIED 


2975 Valmont “100 Boulder, CO 80301 USA ADS 
303 444 4871 FAX: 303 444 4872 


For Classified 
Advertising Information 
Call Carla Gamino at (303) 762-1249 


QUANTUM'S TECHNOLOGY LIBRARY 


THE CELLULAR RADIO HANDBOOK - Neil J. Boucher 

Brand New and Expanded iti 

The definitive reference text for the cellular industry just got much 
better. 42 chapters and over 300 illustrations explain in detail all 
aspects of cellular system planning and operation. Six new chapters 
on digital technology. 765 pages. Still $185.00 


Make 
your 


classified 
ad 


STAND 
OUT! 


DATA OVER RADIO: Data and Digital Processing Techniques 
Geoff Varrall & Roger Belcher 

NEW!! This complete reference on wireless data compares US, 
European and Pacific Rim options for analog and digital cellular and 
PCN in terms of their ability to deliver text, data and speech within 
defined power, spectral and cost constraints. Examines satellite 
performance for wide area applications. $95.00 


Other Wireless Technology Resources from Quantum: 
Paging Technology Handbook - Just Published $95.00 
Dual Mode Cellular - $95.00 
Mobile Radio Servicing Handbook - $59.95 
Cellular Telephone Installation Handbook - $49.95 
Cellular, Mobile Sat & Paging videos...Call!! 


MOBILE RADIO ENGINEERING SOFTWARE 

Two powerful and economical soffware packages for mobile radio 
engineers, Cellular Engineer, a sensational desktop tool, performs a 
wide variety of traffic engineering, forecasting and mobile radio 
engineering calculations. Only $295.00! Radio Survey Master is a 
real-time, multi-channel, field strength measurement and statistical 
analysis tool for RF engineers. $1,900.00 including A/D card. 


Quantum Publishing, Inc. P.O.Box310 Mendocino CA 95460 
Tel 1-800-422-9666 Fax 707-937-4489 
DNA Communications Brisbane Australia Tel 07-354-3444 


Use 
COLOR! 
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A d index/hot line 


Page Fast Fact Advertiser Fast Fact Advertiser 
Company Number Number Hot line Company Number Hot line 


Ace Communications 800-445-7717 Maxrad, Inc. 36 708-595-3933 
Advanced Receiver Research 203-582-9409 Mechem Electronics 30 703-373-3888 
The Antenna Farm 800-255-6222 Midian Electronics. Inc. 602-884-7981 
The Antenna Specialists Co 216-349-8400 Midland International LMR 800-MID-LAND 
Astron Corp. 714-458-7277 Mobile Mark, Inc. 800-648-2800 
Automation & Electronics Eng. 800-527-4596 Modular Communication Sys 818-764-1333 
B&C Communications, Inc 201-670-1985 Motoroia C&E 708-576-5484 
BEE Electronics, Inc, 708-345-0337 Motorola Government . 800-235-9590 
Bomar 800-526-3935 Muitiplier Industries Corp. _... 800-642-2424 
California Radio , _....,. 800-231-0103 MX-COM. Inc. _.... 919-744-5050 
Carlson Communications _.., 800-283-6006 New Mar 4a 9 714-751-0488 
Celwave -. 800-321-4700 Norton Engineering os. 703-938-5745 
Centurion International, Inc. . soi 800-228-4563 Orbacom Systems, Inc. ; _..... 609-829-4455 
CET. Inc. oo... re » 800-445-0297 PacketCluster Systems . . o, -o ee... 617-235-6400 
Chargeguard Corp. $8 800-458-3410 PageTek, Inc. ......... 7 - 919-876-8294 
Cimarron Technologies =... 800-487-7184 Pekaar Communication.inc. 6... 0, ovo... -201-772-0704 
Coded Communications - » 800-228-6367 Pipo Communications ..... vee. 916-644-5444 
Combined Technologies, Inc, : 513-595-5900 ProComm .. 2 805-497-2397 


Communication Instruments ; ... 800-288-8223 Quantum Publishing, Inc -" 800-422-9666 


Communications Associates 800-435-9313 Radio Express, Inc. 703-266-1928 
Communications Data Services, Inc. _...- 800-441-0034 
Communications Specialists ... 800-854-0547 
Comsearch _. . .214-680-1000 
COMTELCO Industries, Inc 800-634-4622 
Connect Systems, Inc. 800-545-1349 
Control Signal Corp. 303-989-8000 
CTI. Inc. . . . .601-287-8081 
Cushcraft/Signals Corp. 800-258-3860 
Cushman/KNS Electronics 408-432-8100 
Cybersym Control Sys 703-268-5400 
Daniels Electronics 604-382-8268 
Data Signal, Inc. 912-883-4703 
Decibel Products, Inc, ... 214-631-0310 
Diablo Communications, Inc. 510-236-3700 
Doppler Systems, Inc, ... 602-488-9755 
Douglas Integrated Software 800-845-0408 
Eagle Wichita . , $ . 316-942-5100 
Freeman Engineering Assoc. : 504-831-7785 
Frequency Management ...- .- 800-800-9825 
Gamber Johnson ' , _. .715-344-3482 
General Communications _...- . 800-356-3200 Tait Electronics USA.Inc. ; 713-984-8684 
GLB Electronics 716-675-6740 TEAC America. Inc. 0% 213-726-0303 
Doug Hall Electronics 8 614-261-8871 Telepoint, Inc. » +++ 310-289-0222 
Henry Radio. — 800-877-7979 Tower Structures, Inc .. .619-421-1181 
Hewlett Packard cei . 509-921-4001 Transcrypt International Lid. 800-228-0226 
Hutton Communications _...... 800-442-3811 Trontech, Inc. -» + + 908-542-1133 
Hy-Q International _....-. 606-283-5000 TWA Lighting, (nc. 713-973-6904 
IFR Systems, Inc. 316-522-4981 Uniden Corp. of AM-MSG, Inc. .. 817-858-3300 
JaBRO Batteries, Inc. 800-323-3779 VCP International, Inc. .67 _.,, 800-527-9366 
Kaval Electronics, Inc. 416-940-1400 Vega, A Mark |\V Company 818-442-0782 
Leathersmith 800-233-0440 Vertex/Yaesu USA _. .213-404-2700 
Logotronix, Inc, 800-442-4887 Vocom Products Corp. 46... .800-USA-MADE 
L&R Communications Lid, : 712-252-4101 WAVETEK 20.21 _. 800-245-6356 
Maxon America, nc. 816-891-6320 Zetron,Inc, 41 . 206-820-6363 


Radiomate . 800-346-6442 
Ramsey Electronics ; 716-924-4560 
RCW Distributing .... 800-726-9015 
RELM Communications 317-545-4281 
Retcom, inc. 214-550-0320 
Rocky Mountain Comms.inc 303-526-5454 
ROHN 309-697-4400 
Santa Fe Distributing 913-492-8288 
Scala Electronic Corp. 503-779-6500 
Schlumberger Technologies 800-225-5765 
Securitron Company 408-263-6434 
Sharp Communication ‘ 205-533-2484 
Skaggs Telecomms Service,!nc. 801-261-4400 
Softwright 303-329-6388 
Solar Electric Specialties _.. 707-459-9496 
Southern Computer Corp. 800-752-3571 
Standard Communications - ..... 800-767-6695 
Sti-Co Industries, inc. . oo. 716-662-2680 
Tad Radio .....509-326-1511 
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You don't need an emergency VHF and Low-Band Mobiles and band handheld with MIL STD 810 
for dependable transmitting and Handhelds backed by a 3-year C/D and FCC Part 80 see your 
receiving to be critical. VERTEX warranty, competitively priced -— nearest VERTEX dealer or call 
believes it's necessary all the time. without sacrificing quality, no 
With 35-plus years of radio com- matter what your budget. 
munications leadership, our repu For details on the VERTEX 
tation for high-tech innovation and VHF/UHF compact handhelds, 
rugged reliability is well-known. complete 4, 12/24 and 99 channel 

VERTEX delivers superior UHF, mobile line and our exclusive dual- 


Race Sere 
¢ United States - (310) 404-2700, Yaesu U.S.A. ¢ Central & So. America - (305) 593-2500, Yaesu Int'l Sales * Canada - 
© 1992 Yaesu USA. 17210 Edwards Ad., Cemitos. CA 90701 Soecifications subject to change without notice or obligation. 


a 
Dynamite also generate CTCSS and decode 
MA a Two-Tone Sequential. Its miniature 
ISCOVE j y Dee Ae size of 2.0" x 1.25" x 4” is no minor 


: fact either, as its a flawless companion 
Communications Specialists’ latest a" for our PE-1000 Paging Encoder. We 
excavation brings to light yet another ensure one-day delivery and our one- 
dynamite discovery—our new dip switch pro- year standard warranty. Tap the rich vein of 
grammable SD-1000. No need to tunnel your way Communications Specialists and unearth the 
through Two-Tone Sequential decoding any- SD-1000 or other fine gems. 
more. We've mined this amazing unit! Now, for 
the first time, you can stock one unit that will 
decode all calls in a 1000-call paging system with 
+.2Hz crystal accuracy. The EEPROM on- 
board memory can even be programmed for cus- 
tom tones, and every unit includes group call. 
Universal switched outputs control your call 
light, squelch gate and horn. The SD-1000 can 


COMMUNICATIONS SPECIALISTS, INC. 


Circe (3) on Feet Fact Card MJ 426 West Talt Avenue + Orange, CA 92665-4296 
Local (714) 998-3021 « FAX (714) 974-3420 
Entire U.S.A. 1-800-854-0547 


Outside USA or Canada: Jescom International / | Waters Park Dr. #117 /San Mateo, CA USA» Phone (418) 574-1421 / FAX (415) §74-5297 ~ Also in Italy and Spain 


